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(57) Abstract: A system and method for providing a broadcast to a receiver (IMC 50) via a communicatioD network (20). In partic- 
ular, the broadcast is received via at least one global multicast channel (Ml). At least one local multicast channel Gm) is associated 
with the global multicast address (Mx). 'Oien. a commuiucatioD link is established between the receiver (IMC 50) and the local 
multicast channel (lo^)* ^ l^e broadcast is routed from the global multicast channel (Ml) to the local multicast channel Om) to pro- 
vide the broadcast to the receiver. The number of the receivers which are receiving the broadcast may be determined. The receiver 
may include an Internet Protocol (IP) interface (IP 1/F) which enables the receiver to receive the broadcast via an IP-type multicast 
communication (20). The receiver may also be wireless (50), and can receive the broadcast in a first subnet (la) using a multicast 
communication. Prior to the receiver (IMC 50) moving to a second subnet (ia), a request is generated by the receiver to receive the 
broadcast in the second subnet After receiving the request, the broadcast is provided to the wireless receiver in the second subnet 
using tbe multicast communication. 
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SYSTEM AND METHOD FOR RECEIVING OVER A 
NETWORK A BROADCAST FROM A BROADCAST SOURCE 

FIELD OF THE INVENTION : 

The present invention relates to a system and method for providing a 
5 broadcast over a network to a client. In particular, the system and method utilize 
network multicast communication for providing the broadcast of content between a 
broadcast source and the client to avail a global content and/or a local content to user. 

APPENDIX 

Att£iched hereto, please find an Appendix which shows an exemplary 
10 embodiment of the implementation of the system and method according to the present 
invention. 

BACKGROUND INFORMATION : 

Conventional radio systems broadcast a continuous content without 
requiring extensive user interaction. This traditional scheme is convenient in 

1 5 situations where the listener is sharing his or her attention with other tasks, such as 
driving an automobile. However, one of the disadvantages of these conventional 
radio systems is that only a limited number of the radio stations can legally transmit 
their broadcasts in a particular area (e.g., only 45 FM radio stations can transmit their 
broadcast in the New York City metropohtan area). There have been a number of 

20 proposed solutions to address this limitation. However, none of the proposed 

solutions effectively utilized the Internet to expand the number of radio broadcasts, as 
well as television broadcasts, to the wireless users who travel from one geographical 
area to another. 

A streaming real-time multimedia content (which relates to 

25 entertainment, music and /or interactive game industries) can now be provided over 
the Internet. The streaming applications include IP telephony, broadcasting 
multimedia content and multi-party conferences, collaborations and multi-player 
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games. However, at least one publication (i.e., the New York Times) asserted that 
such multimedia streaming applications will bring about the demise of the Litemet 
because the streaming applications are far more demanding in terms of bandwidth, 
latency and reliability than the traditional data communication applications. Many of 
5 the existing streaming systems do not scale to large audiences, particularly for a 
transmission at high bit rates. They also do not provide a user flexibility, and are 
restricted to a utilization of either conferencing or broadcast modes. 

- Early attempts to provide the streaming applications to the clients over 
the Internet have been implement using a unicast scheme. An exemplary system 

1 0 illustrating the system which utilizes the conventional unicast architecture is shown in 
Figure 1. Referring to Figure 1, the source 100 (e.g., the audio and/or video content 
provider) is connected to a first router Rl, which in turn is connected to second and 
third routers R2, R3. The second router R2 is connected to fourth and fifth routers 
R4, R5, while the third router R3 is connected to sixth and seventh routers R6, R7. 

1 5 The fourth router R4 is connected to two clients CO, C 1 , the fifth router R5 is 

connected to three clients C2, C3, C4, the sixth client R6 is connected to two clients 
C5, C6, and the seventh client R7 is connected to another three clients C7, C8, C9. 
The clients C0-C9 may be computers requesting the particular multimedia content 
(e.g., an audio and/or video content). 

20 In operation, if each of the clients C0-C9 requests the same multimedia 

content, each of those requests is routed via their respective routers to the source 100. 
Particularly, the clients CO, C 1 send such request to the fourth router R4 which routes 
the request two streams for the particular multimedia content, i.e., one stream for each 
of its requesting clients CO, CI. At the same fime, the fifth, sixth and seventh routers 

25 R5, R6, R7 may receive the requests for the same multimedia content ft-om its 
respective clients C2-C9, and these routers R5, R6, R7 route their streams, 
respectively, for such multimedia content upstream. The requests for two and three 
identical multimedia streams (i.e., a total of five streams) are sent to the second router 
R2 fi-om the fourth and fifth routers R4, R5, respectively. The requests for the same 

30 three and two multimedia streams (i.e., also a total of five streams) are sent to the 
third router R3 fi-om the sixth and seventh routers R6, R7, respectively. The second 
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and third routers R2, R3 each route the request for five multimedia streams to the first 
router Rl, which routes a request for 10 multimedia streams (i.e., 5 for the second 
router R2 and 5 for the third router R3) to the source 100. 

Thus, the source 100 receives a request for 10 multimedia streams, and 
5 then transmits 10 multimedia streams to the first router Rl, which then routes the 
requested 5 identical multimedia streams to the second router R2, and the same 5 
multimedia streams to the third router R3. The second router R2 then routes two of 
these multimedia streams to the fourth router R4, and three to the fifth router R5. The 
fourth router R4 routes 1 stream to the client CO and the other stream to the client C 1 . 

10 The fifth router R5 routes one of its received streams to the respective client, C2, C3, 
C4. Similar routing of the multimedia streams occurs for the third router R3 (and thus 
for the sixth and seventh routers, (R6, R7). 

By utilizing the unicast scheme described above and shown in Figure 1 , 
there may be multiple copies of the same multimedia content being transmitted fi-om 

1 5 the source down to the clients. Such transmission of multiple streams may cause a 

bottleneck in the network by wasting the Internet bandwidth, and would likely prevent 
the clients firom receiving the multimedia content in an expeditious manner. 

Figure 2 shows an arrangement utilizing a conventional multicast 
communications scheme which addressed at least some of the above-mentioned 

20 drawbacks. For the sake of simplicity, the multicast arrangement in Figure 2 is 
substantially similar to that shown in Figure 1 . Using the multicasting 
communications scheme illustrated in Figure 2, if each of the clients C0-C9 requests 
the same multimedia content, the routers keep track of the particular client which 
made the request, and only sends one request for the multimedia stream upstream to 

25 the next router in the chain (or to the source 100). For example, the clients CO, CI 
may send such request (e.g., a join request) to the fourth router R4, which stores an 
indication (e.g., a state) therein that at least one of clients CO, CI sent the particular 
request. At the same time, the fifth, sixth and seventh routers R5, R6, R7 may receive 
the requests for the same multimedia content from its respective clients C2-C9, and 

30 each these routers R5, R6, R7 stores an indication therein regarding that at least one of 
their respective clients sent the request for multimedia stream. If the fourth router R4 



wo 00/79734 



PCT/USOO/16913 



4 

(or the fifth router R5) already routed the multimedia streams to one of its clients (on 
the same subnet as the requesting client), it routes the multimedia streams to such 
requesting client. Otherwise each of the fourth and fifth routers R4, R5 sends a 
request to receive the multimedia stream that was requested by their respective clients 
5 C0-C4 to the second router R2. The second router R2 stores an indication that at least 
one of the fourth and fifth routers R4, R5 made the request. Each of the sixth and 
seventh routers R6, R7 also may send a request for the multimedia stream (i.e., that 
was requested by their respective clients C5-C9) to the third router R3. The third 
router R3 stores an indication which is similar to the one stored in the second router 

10 R2. Then, the second and third routers R2, R3 each send the request for the same 
multimedia stream to the first router Rl, which stores an indication regarding which 
of the routers R2, R3 made the request. Since the first router Rl is directly connected 
(or connected in the same subnet) to the source 100, the first router Rl always 
receives the multimedia stream from the source 100. 

1 5 In this manner, the fu-st router Rl receives the request, duplicates the 

received multimedia stream (via multicast channels 500) and transmits 1 copy thereof 
to each of the second and third routers R2, R3 (if both made the request). The second 
router R2 then duplicates the received multimedia stream provided in the multicast 
channels 500, and sends one copy of the stream to each of the fourth and fifth router 

20 R4, R5. The fourth router R4, in turn, provides one copy of the received multimedia 
stream provided in the multicast channels 500 to the client CO and the other copy to 
the client CI (if both made the request). The fifth router R5 duplicates the received 
multimedia stream, and sends one copy of the received multimedia stream provided 
by the multicast channels 500 to each of the respective client C2, C3, C4 (if each of 

25 theses clients made the request). A similar transmission of the multimedia streams 
occurs for the third router R3 (and thus for the sixth and seventh routers R6, R7). 

With this multicast scheme, the source 100 needs to only transmit one 
multimedia stream to the requesting router, which in turn duplicates the multimedia 
stream (if necessary) and transmits a single stream dovmstream to the routers and/or 

30 the clients requesting such stream. Indeed, each router (as well as the source 100) 
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does not need to transmit more than one multimedia stream to the downstream routers. 
As such, the bandwidth of the system is utilized more efficiently. 

In addition, by using the multicast scheme described above, it is also 
possible to avoid a transmission of a request for the multimedia stream (that has 
5 already been provided to other clients by a particular router) upstream, all the way up 
to the server 100. For example, another client CIO may be connected to the fourth 
router R5, and this new client CIO may request the multimedia stream from the fourth 
router R4 that has already been requested (and is provided to) the client CI . When the 
fourth router R4 receives this request from the new client CIO, it checks whether the 

10 requested multimedia stream has already been provided to it. If not, this request is 
then passed to the second router R2. If the fourth router R4 determines that the 
requested multimedia stream is already provided by it to at least one of its clients (is in 
the present exemplary case to the client CI), the fourth router sends a copy of the 
requested multimedia stream to the new client CIO without sending additional 

1 5 requests for this multimedia stream to the second router R2, and ultimately to the 

server. Even though this multicast communications scheme provides an advantageous 
transmission of the multimedia streams from the servers to the clients, it was not 
effectively usable for wireless communication or in systems where the broadcast 
streams from different sources which can immediately be provided to the wired or 

20 wireless clients. 

Previous attempts to provide next-generation radio and television 
systems have not been successful largely because these systems did not add significant 
benefits over the older and well known systems. Current versions of the Internet (or 
web) radio or television were not designed to utilize a large-scale multicast scheme, 

25 while also lacking the ability to support low-latency constraints and flexible 

programming (e.g., an automatic ad insertion during a program, an on-line monitoring 
of a particular channel, etc.). Furthermore, the conventional systems do not support a 
continuous streaming or conferencing, while the wireless client is moving, especially 
from one subnet to another. 
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SUMMARY OF THE INVENTION 

A system and method according to the present invention is provided for 
transmitting and receiving broadcasts between a broadcast source and a client. One of 
the exemplary embodiments of the system and method utilizes the available Internet 
5 standards and protocols (e.g., RTP, RTCP, RTSP, SIP, SAP, SDP, UDP and IP 
multicast) to maximize their deployability. Other embodiments of the present 
invention utilize non-conventional technologies and/or protocols, such as a mobility- 
aware multicast scheme, a streaming protocol for wireless clients, a fast re- 
configuration, a bandwidth control for a multicast stream in a wireless network, etc. 
10 With the present invention, users can choose to time-in to receive a local broadcast 
transmitted by a local station, a global broadcast transmitted by a global station. 

The system and method according to the present invention can send 
broadcasts in a single area, as well as to multiple regions, where there are 
listeners/viewers who would like to receive the broadcast. This system and method 
1 5 also provides the ability for the end user to invite another user to a particular program 
using SIP (Session Initiation Protocol). Thus, with the present invention it is now 
possible to provide: 

Scalable mechanism for a selective content distribution with an automatic 
localized information insertion by using a hierarchical scope-based 
20 multicasting (e.g., global/local multicasting scheme) and local servers. 

Application-layer multicasting arrangement for the real-time broadcast traffic. 

• Scalable hierarchical directory structure for an itemized content distribution. 
Support for global and local programs with possible ways of mixing the two, 

• Popularity-based spectrum management to address the limits if the spectrum 
25 (e.g., a control mechanism for managing an audio/video stream based on a 

popularity of a particular program - capable of increasing the bandwidth of the 
broadcast which provides content for broadcasts which are popular with the 
users). 

Secure payment scheme between the content providers, advertisers and 
30 affiliates, which may be utilized for E-commerce. 
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Support of a fast-handoff of the Internet Protocol multicast streams when the 
mobile clients move from one domain to another (e.g., moving in a car on a 
highway from one subnet to another) in a wireless environment. An 
application layer mobility protocol and a faster reconfiguration methodology 
5 can be provided for the wireless clients to implement such support. 

Distribution of a streaming content to the IP enabled wireless handset (e.g., IP 
enabled radio/television) using systems with wireless interface and a tuner. 
• A combination of intra-ISP multicast with non-multicast global domain (e.g., 
the unicast domain). 

1 0 • Support of IP multicast scheme for streaming (e.g., using the MPS standard) 
over the bandwidth constrained wireless medium. 
Secure multicast environment to protect against malicious data senders. 



One of the embodiments of the system of the present invention 
provides an architecture to facilitate an IP-based radio/television network, e.g., a 

1 5 streaming network. It can utilize the conventional Internet protocol suite to provide 
robust communication over conventional heterogeneous access networks. For 
example, the system and method can also utilize any wired and/or wireless layer-2 
technology such as, e.g., PPP ("point to point protocol"), CDMA ("code division 
multiple access"), protocol based on IEEE 802.1 1 standard, DSL ("digital subscriber 

20 link") and Gigabit Ethernet. It is also possible to utilize the system and method of the 
present invention other network technologies. The local servers used in the system 
and method according to the present invention, as well as the use of application layer, 
provide an degree of scalability. The flexibility of radio services a better reach and a 
quality of service for the audio/video stream carried over IP are just a few of the other 

25 advantageous features of the system and method according to the present invention. 
Both wired and wireless links may be used for interconnection to the system and 
method of the present invention, as well as to include various throughput, delay, and 
error rates. The present invention provides flexible radio/television streaming services 
to the local Internet (e.g., multimedia clients which may not necessarily be supported 

30 by the traditional AM/FM or television receivers). The system and method of the 
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present invention also provides the flexibility to the clients to be able to receive 
broadcast from any radio or television station in the world. It offers the capability of a 
hierarchical searching in terms of categories, and a way to insert local advertisements 
during commercial breaks. This will meet the challenge of bringing quality 
5 audio/video broadcast to the people in remote site, and to the wireless mobile clients. 
Radio Antenna Servers are provided in the local domains act as local 
stations/localized servers so as to determine how many people can listen to a 
particular radio/television station globally without a possible degradation of stream 
quality and provides the ability for the local listeners in a single domain to switch 

1 0 between the local program and the global program. These servers also provide the 
ability for the local listeners to receive the local advertisements during commercial 
breaks, while still being tuned to the global program or to continue listening to a 
particular segment of the global program while still being tuned to the local program. 
Another advantageous feature of the present invention is that the system and method 

1 5 allow any server connected to a communications network to be a potential 

broadcaster. The system and method also provides a pricing model which allows the 
servers (and possibly the broadcasters) to obtain a direct fmancial benefit therefrom. 

As indicated above, the system according to the present invention is 
preferably transport independent, operates over wired and wireless links, and 

20 acconmiodates the mobility of the client. Therefore, the present invention provides a 
continuity to the listener of a particular program broadcast by the local or global 
station as the mobile client moves. The system and method according to the present 
invention can also utilize a network topology of highly malleable meshes which would 
include more than just static trees where each client (or node) can be mobile. 

25 In an exemplary embodiment of the present invention, a broadcast is 

provided to a receiver via a communication network. The broadcast is received via at 
least one global multicast channel. At least one local multicast channel is associated 
with the global multicast address. A communication link is then established between 
the receiver and the local multicast channel, and the broadcast is routed from the 

30 global multicast charmel to the local multicast channel to provide the broadcast to the 
receiver. The number of the receivers which are receiving the broadcast may also be 
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determined. The receiver may include an Internet Protocol (IP) interface which 
enables the receiver to receive the broadcast via an IP-type multicast communication. 
The receiver may also be wireless, and can receive the broadcast in a first subnet using 
a multicast communication. Prior to the receiver moving to a second subnet, a request 
5 is generated by the receiver to receive the broadcast in the second subnet. After 

receiving the request, the broadcast is provided to the wireless receiver in the second 
subnet using the multicast communication. 

- The present invention will will now be described by way of detailed 
description of exemplary embodiments thereby with reference to the drawings, in 
10 which: 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure I is a high level functional diagram showing a network based 
broadcasting system which utilizes a conventional imicast communication scheme; 

Figure 2 is a high level function diagram showing a network based 
15 broadcasting system of Figure 1 utilizing a conventional multicast communication 
scheme; 

Figure 3 is a functional block diagram showing an exemplary 
embodiment of a system according to the present invention which utilizes the 
multicast communication scheme for transmitting and receiving broadcast stresuns 
20 between a source and a client. 

Figure 4 is a functional system diagram showing an exemplary 
implementation of the system illustrated in Figure 3; 

Figure 5 is a diagram providing a detailed illustration of the functional 
architecture of another exemplary implementation of the system of Figure 3; 
25 Figure 6A is a functional block diagram showing an exemplary 

embodiment of the Internet-capable broadcast receiving devices according to the 
present invention; 

Figure 6B is a functional block diagram showing an exemplary 
protocol stack, that can be used by the system and method of the present invention; 
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Figure 7 is a flow diagram representing an exemplary embodiment of 
the method according to the present invention; 

Figure 8 is a flow diagram representing another exemplary 
embodiment of the method according to the present invention; 
5 Figure 9 is a schematic system-level functional diagram showing a 

detailed implementation of the system and method according to the present invention 
utilizing particular protocols; 

- Figure 10 is a schematic system-level functional diagram showing an 
exemplary scheme in which multicast systems are interconnected via a non-multicast 
10 network; 

Figure 1 1 A is a functional diagram illustrating one embodiment of the 
system and method of the present invention for mobile clients; and 

Figure 1 IB is a functional diagram illustrating another embodiment of 
the system and method of the present invention for the mobile clients. 

15 DETAILED DESCRIPTION 

A. SYSTEM ARCfflTECTURE 

An exemplary embodiment of the system according to the present 
invention is shown in Figure 3. The illustrated exemplary embodiment includes four 
functional components, i.e., a Radio Station Client (RSC) 10 or a Primary Station, a 

20 Radio Antenna Server (RAS) 30 or a local station, an Advertisement/Media 

Arrangement (AMA) 40 and at least one Internet Multimedia Client (IMC) 50. It 
should be understood that RSC 10 can be a television station client, and RAS 30 can 
be a television antenna server. IMC 50 can be a car radio or another reception unit 
which is capable of receiving a multicast broadcast. Such car radio may be an 

25 Internet-capable Radio as shall be described in further detail below. In operation, 
RSC 10 (e.g., a computing device with IP interface) transmits a global multimedia 
broadcast via a communications network 20 (e.g., the Internet). RAS 30 (e.g., also a 
server) can receive the global broadcast from the conmiunications network 20, and 
make this broadcast available to IMC 50 using the multicast communication scheme 
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described above with reference to Figure 2 and as shall be described in further detail 
below. In addition, RAS 30 can broadcast a local broadcast to IMC 50, preferably 
also using the multicast conununications scheme as shall be described below. AMA 
40 is coupled to RAS 30 so as to insert additional content, indicating advertisements, 
5 into the particular segments of the global broadcast that is received from RSC 1 0 via 
the communications network 20. AMA 40 can be a separate server with its own 
storage database or a media database which is within RAS 30. IMC 50 can be used to 
receive the global broadcast (which may include additional content inserted by AMA 
40) as well as a local broadcast by RAS 30. 

1 0 An exemplary implementation of the system according to the present 

invention is shown in Figure 4. In this implementation, RSC 10 may include a content 
server 105. The server 105 (via an Internet Protocol conrmiunication arrangement 
120) transmits the global broadcast (e.g., the multimedia content) to an arrangement of 
routers 140 which are part of the Internet (i.e., the communications arrangement 20). 

1 5 These routers 140 deliver the global broadcast to a local station 1 50 (e.g., part of RAS 
30), which can pass this global broadcast to IMC 50. The multimedia content may 
also be distributed via one or more broadband low earth orbiting satellites 1 10 to RAS 
30, via an earth station arrangement 130. As indicated above, the local station 150 
can also provide its own local broadcast to IMC 50. The exemplary implementation 

20 shown in Figure 4 preferably utilizes the multicast communication throughout the 
system. However, if particular portions of the system are not capable of using such 
multicast communication, it is possible to utilize an alternate scheme in those 
particular portions as described in greater detail below. It is preferable to implement 
the multicast communication scheme described above with reference to Figures 2 and 

25 4 between RSC 1 0 and RAS 30 as well as between RAS 30 and each IMC 50. 

Figure 5 shows a detailed illustration of another implementation of the 
system of Figxu-e 3. This illustration and the illustration provided in Figure 2 shall be 
referred to below to explain a particular utilization of the multicast communication 
scheme and how such scheme may be modified in accordance with the system and 

30 method of the present invention. In particular, all RSCs 10 have access to a plurality 
of multicast channels 500 (i.e., addressed at locations Ml to Mi). These addresses 10 
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may be provided in memory or on the hard drive of one of RSCs 10, in a shared 
memory distributed between, or may be located on a storage device remote from 
RSCs 1 0. The multicast address can also be assigned by a multicast address 
dispersing computer. In addition, all RSCs 10 have access to a global index address 
5 Mx. 

In general, a particular one of RSCs 10 may provide a multimedia 
stream at a particular multicast channel address (e.g.. Ml), and then announce to the 
global index address Mx that it has provided the multimedia stream on that particular 
address. As shsdl be explained in further detail below, the global multicast addresses 
10 are associated with local multicast addresses so that each RAS 40 can forward either 
the global broadcast provided in at least one of the multicast channels 500 (see Figure 
2) broadcast by one or more of RSCs 10, as well as transmit the local broadcast that it 
generates. 

At boot-up time, the clients C0-C9 (i.e, IMCs 50) receive the 

15 information associated with the content provided in one or more of the multicast 

chaimels 500 (preferably by checking a local index address Imx which is associated 
with the global index address Mx as shall be described in further detail below). In 
particular, by checking an address which is associated v^th the global index address 
Mx, the clients C0-C9 may determine which multimedia stream is currently being 

20 provided in the local channels that are associated, at least in part, with the multicast 

channels Mi-Mi. Then, one or more of RASs 30 may generate the respective requests 
to receive one or more of the global multimedia streams (provided in the charmels 
which may be associated vnth the multicast channels Ml -Mi). It is also possible for 
the clients (i.e., IMCs 50) to receive the addresses of the updated multicast channels 

25 500 from the source (i.e., RSC 10) in real-time or when desired. The requests are 

transmitted upstream to the routers (not shown) which are cormected to the respective 
clients (i.e., IMCs 50). 

Provided below is a detailed description of the exemplary components 
of the illustrative system and method according to the present invention described 

30 above, with reference to Figure 5. 
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I. Radio/Television Station Client (RSQ/Primary Station 

As indicated above, RSC 10 can be a computing device of any regular 
radio/television station/broadcaster that is capable of transmitting its regular 
programming on an Internet Protocol-based network. It should be understood that 

5 Radio Station Client (RSC) can also be a station client which transmits a television 
type broadcast over the communications network. When RSC 10 broadcasts its 
program over the communications network 20 (e.g., the Internet), such broadcast is 
transmittedlo an Internet gateway (not shown in Figure 5) (e.g., a router) located near 
the server's location. Each primary station of RSC 10 (e.g., PSl, PS2 ... PSn as shown 

10 in Figure 5) can preferably transmit its broadcast on an assigned unique multicast 
channel corresponding to a particular multicast address (e.g.. Ml, M2... Mi), and the 
respective broadcasted content is provided to this address. As discussed above, the 
assigned multicast address, along wath few other relevant parameters, are announced 
to a global multicast address (Mx). 



1 5 n. Antenna Server(RAS)/Local Station 

RASs 30 are generally distributed according to the population, the 
geographic area and/or some other topology. Each RAS 30 preferably offers two 
program tracks to a user of IMC 50 - the global broadcast transmitted by RSC 10 and 
the local broadcast provided by RSC 30. In should be understood that RAS 30 can 

20 transmit/receive televison broadcasts. Since numerous global broadcast can be 

provided on a number of multicast channels, RSC 30 preferably relays at least a subset 
of all transmitted programs in the global broadcast to IMC 50. The broadcast 
transmitted by RSC 10 is generally transmitted globally with gaps in the global 
broadcast so that the local advertisement and/or promotional content can be inserted in 

25 such gaps. The local broadcast may be local news segments provided by RAS 30. 
This scheme according to the present invention provides the user of IMC 50 with an 
ability to receive either the local broadcast or the global broadcast. 

RAS 30 preferably includes a Management Server (MS) 200 and a 
channel database 220. The Management Server 200 creates and/or maintains the 

30 channel database 220, records the statistics regarding the number of IMCs 50 that are 
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receiving a particular broadcast at a particular local multicast channel, provides 
control tools for maintaining and modifying configurable parameters, and manages 
the interface with other devices (e.g., a RTSP server and/or media database, etc.). For 
each RAS 30, the Management Server 200 monitors the global index address Mx, and 
5 receives the global multicast channels Ml, M2 ... Mi (which provide the audio and/or 
video streams) that are described by the global index address Mx. 

These multicast channels are provided in an encrypted form to RAS 30. 
An exemplary scheme to decrypt the encrypted multicast channels at RAS 30 shall be 
described in further detail below. After decrypting one or more of the global multicast 

1 0 channels M 1 , M2 ... Mi, the stream provided at the address of the decrypted multicast 
channel (e.g., the global channel Ml) is rerouted to a particular local multicast channel 
(e.g., the local channel lm2) that is provided at a corresponding local address. In this 
manner, IMCs 50 can receive the decrypted stream which is provided at the global 
channel Ml to RAS 30. RAS 30 also maintains the directory services, and keeps track 

1 5 of the IMCs 50 that receive a particular broadcast (i.e., local and/or global). Hence, 
RAS 30 can provide pay-per-listen and/or pay-per-view channels, bill the subscriber 
using the IMCs 50 and manage them. 

III. Advertisement/Media Arrangement (AMA) 

As described above, RAS 30 may include AMA 40, or AMA 40 can be 
20 provided remotely firom RAS 30. AMA 40 includes a Local Advertisement Server 
210 (which can be an RTSP server). This Local Advertisement Server 210 is capable 
of playing local media on demand programs (e.g., songs and/or music videos), as well 
as inserting a local advertisement into the global broadcast dxuing a commercial break 
thereof 

25 IV. Internet Multimedia Client (IMC): 

IMC 50 can be a wired Internet Protocol (IP) device or a wireless IP 
device. For example, IMC 50 can be considered wired when it is connected on a LAN, 
and wireless when it is located remote from the LAN and communicating over a 
wireless communications link. IMC 50 is capable of executing application programs 
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which monitor the local index multicast address Imx where data regarding the global 
or local program are provided. Conventional tools (e.g., NeVot, Vic, vat or any tool 
based on SAP/SDP standards) can be utilized by IMCs 50 to monitor the broadcasts 
and receive the multimedia (e.g., audio and video) streams from the local multicast 
5 channels 1ml, lni2 ... Imi. Using diese tools, IMCs 50 may select any of the broadcasts 
(i.e., local or global) provided by RAS 30 by e.g., viewing the local multicast index 
address Imx on the displays of IMCs 50. 

- Once, IMC 50 selects a particular channel, it starts sending an RTCP 
signal and receives the audio and/or video stream over UDP/IP. The protocols 

10 described herein (e.g., RTPC, UDP/IP, etc.) are known in the art, some of which shall 
be described below in a greater detail. After receiving the RTCP signal, the 
Management Server 200 starts monitoring the global multicast address of the global 
multicast channel which provides the broadcast (e.g., the radio program) selected by 
IMC 50. When the broadcast at the selected channel is detected, RAS 30 directs it to 

1 5 the assigned address of the local multicast channels. The Management Server 200 
continues to transmit the broadcast content, and only interrupts the broadcast when 
there are no more IMCs 50 that are receiving and/or requesting this broadcast. 

As shown in Figure 6A, IMC 50 can be a radio having an ability to 
toggle between AM/FM broadcasts and the Internet channels, and/ or a television 

20 which can receive wireless and/or cable broadcasts, as well IP broadcasts. For 

example, it is possible to provide a wireless interface having UDP/IP multicast stack 
which can be connected to a conventional portable radio or a portable television, (or 
utilized independently). Thus, the connection of an conventional radio/television 
receiver to the Internet can be accomplished. As an example, the conventional 

25 radio/television receiver includes a tuner for AM/FM broadcasts and/or for the 

television broadcasts. In addition, this radio/television receiver may include a switch 
(e.g., a mechanical switch, an electrical switch, an automatic software switch, etc.) 
with which the radio/television receiver can be converted to an Internet-ready device. 
Based on the SDP parameters of the program being broadcasted, the tuner of the 

30 Internet-ready device would detect the broadcasts and possibly categorized them (e.g.. 
News, Entertainment, etc.). Advantageously, the categories and the available 
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broadcasts are presented on a display screen of such device so that the user can select 
which category/broadcast he or she would like to receive. 

It is also possible to utilize a conventional speech 
generation/recognition system in connection with the Internet-ready device. For 
5 example, the device would provide the available broadcasts/categories to the speech 
generation/recognition system which would then generate voice-type descriptions of 
the broadcasts/categories. Then, the user may vocalize his or her selection, and the 
speech generation/recognition system would determine the selection and provide the 
requested action. 

1 0 B. EXEMPLARY PROTOCOLS AND OPERATION/IMPLEMENTATION 
L Protocols 

The system and method according to the present invention uses (and 
possibly modifies) the conventional protocols, i.e., SAP (Session Announcement 
Protocol), SDP (Session Description Protocol), RTSP (Real-Time Streaming 

1 5 Protocol), RTP (Real-time Transport Protocol), TCP, UDP, IP and IP Multicast. An 
exemplary protocol stack utilized by the exemplary embodiment of the system and 
method is shown in Figure 6B. The network infirastructure can be wired and/or 
wireless. One exemplary implementation of this infrastructure can operate with 
LMS/MMD wireless links. 

20 Provided below is a short description of the primary protocols that can 

be used by the exemplary embodiment of the system and method of the present 
invention. 

SDP is a Session Description Protocol which is usable for multi-media 
sessions, and can be utilized as a format for a session description (generally does not 

25 incorporate a transport protocol). SDP is intended to be used for different transport 
protocols as appropriate, including SAP, SIP, RTSP, electronic mail using MIME 
extensions, and HTTP. SDP includes the session name and purpose, the time the 
session is alive, the content type (e.g., audio ajnd/or video) comprising the session, 
information to enable reception of those content types (addresses, ports, formats etc.), 

30 the bandwidth to be used by the broadcast, and the contact information for the person 
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responsible for session. SDP is widely used for the multicast sessions over the 
Internet. In order to assist in the advertisement of multicast sessions and to 
communicate relevant session setup information to prospective participants, a 
distributed session directory can be used. An instance of such a session directory 
5 periodically multicast packets containing a description of a multimedia session to a 
multicast address. These signals are subsequently received by potential participants, 
who can use the session description to start the tools required to participate in the 
session. Using this protocol, the sender can assign a particular bandwidth for a 
particular application (e.g., radio and/or television broadcast). In this manner, the 

10 more popular or bandwidth-intensive application (e.g., television news) would use 
more bandwidth than non-popular application/broadcast. Thus, a popularity-based 
spectrum management can be achieved. 

SAP is an announcement protocol that distributes the session directory 
to the multicast conference sessions. An SDP datagram is part of the payload for SAP. 

1 5 SAP client which announces a conference session, periodically multicasts an 

announcement packet to a known multicast address and port. The appropriate address 
is determined by the scope mechanisms operating at the sites of the intended 
participants. IP multicast sessions can be either TTL-scoped or administratively 
scoped. Thus, an instance of the session directory may need to listen on multiple 

20 multicast addresses. The armoimcement contains a session description and optionally 
an authentication header. The session description may be encrypted. It is preferable to 
provide an authentication and integrity of the session armouncements to ensure that 
only authorized parties modify session announcements, and to provide the facilities 
for announcing the securely encrypted sessions while providing the relevant proposed 

25 conferees with the means to decrypt the data streams. 

RTSP is a client-server multimedia presentation control protocol 
which is used for an efficient delivery of streamed multimedia over IP networks. It 
utilizes the existing web infrastructure (e.g., inheriting authentication and PICS from 
HTTP). This application level protocol may provide the robust streaming multimedia 

30 in one-to-many applications via unicast and multicast communication arrangements, 
and may support the interoperability between the clients and the servers from different 
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vendors. The process of streaming breaks media streams into many packets sized 
appropriately for the bandwidth available between the client and the server. When the 
client receives enough packets, the user software can be playing one packet, 
decompressing another, and receiving a third. The user can begin listening almost 
5 immediately without the necessity to download the entire media file. RTSP can 

control multiple data delivery sessions, and is capable of providing a way for selecting 
the delivery channels (such as UDP, TCP, IP Multicast) and delivery mechanisms 
based on RTP. RTSP can be used in conjunction with other protocols to set up and 
manage the reserved-bandwidth streaming sessions. 

1 0 RTP is a thin protocol which provides support for applications with 

real-time properties which can be run over UDP. RTP provides a timing 
reconstruction, loss detection, security and content identification. RTP can be used, 
possibly without RTCP, in the unicast or multicast communication arrangements. In 
order to set up an RTP session, the application may define a particular pair of the 

1 5 destination transport addresses (e.g., one network address and a pair of ports for RTP 
and RTCP). In a multimedia session, each medium (e.g., audio, video, etc.) can be 
transported in a separate RTP session with a corresponding RTCP session reporting 
the reception quality. 

RTCP may operate in conjimction with RTP. It provides support for 

20 the real-time conferencing of large groups on the Internet. RTCP control packets are 
periodically transmitted by each participant in an RTP session to all other 
participants. The feedback of the information to the application can be used to control 
the performance and for other diagnostic purposes. RTCP provides the following 
exemplary functions: 

25 Feedback to sending application regarding the quality of the data 

distribution. 

Identification of the RTP source. 
RTCP transmission interval control. 
Communication of the minimal session control information. 
30 SIP has been adopted by the industry, in many cases, as the signaling 

protocol for the Internet conferencing and telephony, SIP is a client-server protocol 
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which provides the mechanisms so that the end systems and the proxy servers can 
provide different required services for setting up a proper signaling scheme. SIP 
creates, modifies and terminates the associations between the Internet systems (e.g., 
conferences and point-to-point calls). SIP is a text-based protocol similar to HTTP 
5 and RTSP, in which the requests are issued by the client, and the responses are 
returned by the server. SIP is independent of the packet layer and only utilizes a 
datagram service, since it provides its own reliability mechanism. This "light-weight" 
protocol is typically used over UDP or TCP, and provides light-weight signaling. SIP 
supports the unicast and multicast communication schemes, as well as combinations 
10 of thereof It can implement a variety of the conference-related services with a small 
set of handling primitives. 



U. EXEMPLARY IMPLEMENTATION USING THE PROTOCOLS 

The general implementation of an exemplary embodiment the system 
and method according to the present invention has been abready described above. An 
1 5 exemplary implementation of the system and method utilizing the above-discussed 
protocols is as follows. 



a. Channel Announcement 

With reference to Figure 5, according to the present invention, a 
particular RSC 10 may send its program live on a unique global multicast channel 

20 (e.g.. Ml) globally scoped and encrypted using RTP/UDP. Other RSCs 10 can also 
broadcast their programs on other global multicast channels. Indeed, the multicast 
channel address is different for each broadcast and/or for each RSC 10. These stations 
send their session annoimcement using a subset of SDP parameters to the global index 
multicast address Mx (which can be encrypted). This common global multicast 

25 address contains a list of the programs that are being broadcasted by RSCs 10 on the 
communication network 20. SDP or a variant thereof can be modified to provide 
IMCs 50 with additional details regarding the streaming being broadcasted. 



I 
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b* Channel Management 

Figure 7 shows a flow diagram representing an exemplary 
implementation of one embodiment of the method according to the present invention. 
In particular, each RAS 30 has a global encryption key which is used by the respective 
5 RAS 30 to monitor the global index muhicast address (Mx) to obtain, e.g., the listing 
of the channels and the contents of the channels (step 300). Then, it is determined 
(e.g., using a decryption technique) if RAS 30 can receive some or all global 
broadcasts (-step 310). If so, RAS 30 is then provided with an authorization to utilize 
the global broadcast on the global multicast channels Ml ...Mi provided by RSC 10 

1 0 (step 320). Either automatically or via the manual control, RAS 30 may decide to 
broadcast at least a part of the list to IMCs 50 that are associated with RAS 30. For 
this purpose, RAS 30 may create and/or utilize the channel database 220 which 
contains the list of the supported channels, each with their appropriate attributes, to 
associate the global broadcast channels with the local broadcast channels (step 330). 

1 5 The subset of channel descriptions announced by each RSC 10 provides sufficient 
data for generating and updating this database 220, which may be a subset of the list 
that is received from the global index multicast address Mx. In this manner, the 
association between the global and local multicast channels can be recorded in the 
channel database 220 (step 340). 

20 Then, it is determined if RAS 30 is also transmitting a local broadcast 

(step 350). If so, RAS 30 transmits its local programs on a specific local multicast 
address lm_l, and records this information in the channel database 220 (step 360). If it 
is determined in step 350 that RAS 30 is not transmitting the local broadcast, the 
process proceeds to step 370, in which RAS 30 either generates and/or modifies the 

25 information in the channel database 220 regarding the broadcasts (e.g., local and/or 
global broadcasts) which are available for IMC 50. In step 380, RAS 30 sends the 
information provided on the local index multicast address Imx for the announcement 
using SAP to its IMCs 50. RAS 30 also sends the announcement regarding its own 
local programs to the same local index multicast address Imx using SAP. The 

30 announcement on the local index multicast address Imx is preferably not encrypted 
since the RAS 30 prefers all its clients (i.e., the associated IMCs 50) to see what is 
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being broadcasted by it. In an alternative exemplary embodiment of the method of the 
present invention, RAS 30 maintains a pair of multicast addresses for each channel to 
maintain an association between the global multicast channel address (e.g.. Ml). 
Using the respective channels, RSC 10 provides its global program on the local 
5 multicast channel address (e.g., Im2) on which the broadcast being is transmitted to 
IMCs 50 by RAS 30 (i.e., steps 330 and 340). 

Figure 8 shows a flow diagram representing yet another exemplary 
embodiment of the method according to the present invention which is executed when 
the information in the local index address Imx is provided to IMC 50. In particular, 

10 IMC 50 receives the information in this local index address Imx (step 400). Then, in 
step 410, IMC 50 may request to receive the broadcast from a particular local 
multicast channel (e.g., Im2). This broadcast can be encrypted or un-encrypted 
depending on the type of a payment model being utilized. Then, RAS 30 determines, 
based on the information regarding the local multicast address being requested by 

1 5 IMC 50, whether the broadcast on the particular channel is local or global (step 420). 
If it is determined that the requested broadcasted is a global broadcast (i.e., originated 
from RSC 10), RAS 30 uses the channel database 220 to route the global broadcast 
from the global multicast channel on which the requested broadcast is being 
transmitted to a corresponding local multicast address (step 430), and the process is 

20 directed to step 450. IMC 50 continues transmitting the RTCP packets to the 

Management Server 200 of RAS 30 as long as it receives the global broadcast on the 
particular local multicast channel. It should also be noted that when the Management 
Server 220 receives the global broadcast from RSC 10 on a specified multicast 
address using RTP/UDP, it also periodically exchanges RTCP signals with RSC 10. 

25 If it is determined that the requested broadcast is a local broadcast (i.e., 

originated from RAS 30), RAS 30 provides the local broadcast to IMC 50 on the local 
multicast channel hn_l which is assigned for local broadcasts (step 440). If RAS 30 
indicates that another broadcast (either pre-recorded or live) or an advertisement 
should be inserted into the global or local broadcast (step 450), RAS 30 inserts (or 

30 plays) such broadcast and/or advertisement into the local multicast channel associated 
with the local multicast address of the global or local broadcasts address using, e.g.. 
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SETUP and PLAY commands (step 460). For example, the inserted broadcast may be 
either a live news broadcast or a prerecorded news broadcast. Then, RAS 30 provides 
the requested broadcast on the corresponding local multicast broadcast channel (e.g., 
Im2), either with or without the additional content being inserted into the broadcast 
5 (step 470). Thus, for that particular period, a local manager of RAS 30 may decide to 
join such specific global multicast group, this may be done when the local manager 
receives the RTP packets from RSC 10, and generates the RTP/RTCP packets for 
IMC 50 onlhe respective local multicast address. 

c. Using the Protocols 

10 To summarize, IMCs 50 may be Internet Multimedia Clients (e.g., 

personal computers and laptops utilizing wired and/or wireless interconnect, car 
radios/televisions having the IP interface) which monitor the local index multicast 
address Imx to determine what is available. Such monitoring can be performed using 
SAP- and/or SDP-based tools. As described in the SAP specification (which is 

15 incorporated herein by reference) and as known to those having ordinary skill in the 
art, RAS 30 can update the announcement information approximately every few 
minutes. Thus, the program executed at IMC 50 may wait for few minutes before 
seeing the most updated channel inforaiation. By using SAP, this lag is either 
substantially reduced, or even eliminated, by a caching scheme. For example, this 

20 caching scheme either executes the SAP receiver of IMC 50 in the backgroimd to 

continuously keep its cache current, or moves to 'a local SAP proxy at the startup time 
of IMC 50 and requests a cache download. In the latter case, RAS 30 essentially 
becomes the SAP proxy. 

When IMC 50 makes a request to listen to one of the programs listed in 

25 the program listing (e.g., clicks on the channel), this IMC 50 sends the RTCP signal to 
the local station manager of RAS 30. If there is a broadcast (e.g., a data stream) 
already playing on this local multicast address provided pursuant to a previous request 
from other IMCs 50, then this particular IMC 50 starts receiving the audio and/or 
video stream using RTP/UDP. However, if this is the first request for such broadcast 

30 in this local domain, then RAS joins the multicast tree of the corresponding global 
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multicast address to receive the broadcast from the corresponding RSC 10 which is 
transmitting the requested broadcast. RAS 30 can use a conventional application 
program (e.g., "mlisten") to determine if there is any member which is part of any 
particular multicast group that is currently transmitting broadcasts, and thus should be 
5 able to determine if the request is a first such request for a particular multicast group, 
"mlisten" is a conventional multicast application for monitoring the number of users 
joining a particular multicast group (e.g. receiving information fi-om a particular 
multicast channel). 

d. Local Advertisement Insertion 

1 0 In accordance with exemplary embodiments of the system and method 

of the present invention, the insertion of advertisement content into the global or local 
broadcast transmitted to IMC 50 is now described below. The system is implemented 
such that RSC 1 0 knows the starting time and the duration of a commercial break 
prior to the transmission of the global broadcast, since it controls the time for such 

1 5 break. These conmiercial breaks can also be event driven. Along v/ith the RTP 

packets, RSC 10 continues sending the RTCP packets to the global multicast address 
of the global multicast channel where RASs 30 are monitoring the streams of 
broadcasts. Using the RTCP report, RSC 10 provides the signal to RAS 30 which 
indicates the time and the duration of a break in the broadcast. The term 

20 "advertisement" as used herein includes not only the content directed to selling a 
product or service or to promote the goodwill of a conmiercial sponsor, but also to 
public service messages and announcements, station break announcements, 
promotions and/or other programming to be broadcasted. 

Upon receiving such signal, the Management Server 200 of RAS 30 

25 requests the local RTSP server 2 1 0 (which is part of AMA 40) to start playing the 

local advertisement from a storage medium to a specific local multicast address which 
is associated v/ith the global multicast address at which RSC 10 transmits the global 
broadcast. RAS 30 uses a set of RTSP commands, such as SETUP, PLAY and STOP 
on AMA 40. During this time, the Management Server may stop forwarding the RTP 

30 stream from the global multicast channel to the associated local multicast channel. 
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The local advertisement runs for a time determined by the Management Server 200 
using the information received from the RTCP reports. At the end of the time for the 
commercial break, the Management Server 200 sends a STOP signal to the RTSP 
server 21 0 so that it stops playing on that particular multicast address. Then, the 
5 Management Server 200 resumes redirecting the audio and/or video streams from the 
global multicast address to the associated local scoped multicast address. Since the 
commercial break times for RASs 30 may overlap, it is possible that the RTSP server 
210 could play several different local advertisements on the different local multicast 
addresses. An illustration of the exemplary implementation described above is shown 
10 in Figure 9. 

One implementation of the system and method for inserting the 
advertisements into the broadcasts is described in greater detail below. In particular, 
the system and method can use "InsertAd.java" commands to insert local 
advertisements. As soon as the broadcast appears on the global multicast channel, it 

15 starts an InsertAd thread which listens for RTCP packets generated by RSC 10 (e.g., 
the RTCP port is one greater than the RTP port).The RTCP packets from RSC 
indicate the number of seconds remaining until the start of the advertisement, as well 
as the length thereof InsertAd command inserts a local advertisement by switching 
the channel mode to "advertisement". When the global commercial is finished, 

20 InsertAd switches the channel mode back to "redirect". The list of the local 

advertisement files is specified inside a list file which are inserted using, e.g., a Round 
Robin scheduling scheme. 

At startup, RSC 10 initiates RsSendRTCP thread to notify RAS 30 of 
the commercial breaks. The thread sends the RTCP packets so that RAS 30 can insert 

25 local advertisement. The RTCP packets indicate the number of seconds remaining to 
the start of the advertisement, as well as the length of the advertisement. The start 
times of the advertisement are read in the following format (e.g., one record per line): 
day/hour/minute/second/duration; 

day is 1 through 7 which stands for Sunday through Saturday; hour is 0 
30 through 23; minute is 0 through 59; second is 0 through 59; and 

duration is specified in seconds. 
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Since the RTCP packets are transmitted over UDP, there may be a 
possibility of a packet loss or an incorrect order. To address this potential problem, 
the RTCP packets are re-transmitted (e.g., one packet 4 seconds prior to the 
advertisement, next one -3 seconds, next one -2 seconds, etc. with the corresponding 
5 value in the field which indicates the time remaining until the start of the 

commercial). In addition, to allow RAS 30 to distinguish between the re-transmissions 
and advertisements, the RTCP packets have a particular sequence number. All re- 
transmissions have the same sequence number. Each advertisement has a sequence 
number one greater than the previous sequence number. 

10 e. User Interface for Itemized Content 

It is possible to utilize and/or modify a conventional directory 
structure/user interface referred to as "sdr" in implementing the embodiments of the 
system and method of the present invention. This directory structure/user interface can 
be used as a tuning mechanism for the wireless IP radios and/or IP television, and may 

15 be touch-tone based, voice activated, etc. This "sdr" structure/program (created by 
ISI, Meriana del Ray, CA) can be modified or extended to make it more customized 
and searchable for searching purposes. For example, "sdr" can be modified to 
categorize the content of the streaming media according to the type of program being 
broadcasted (e.g., "game show", "news" etc.) In addition, it is possible to utilize a 

20 voice activated-type "sdr" according to the content type, as well as to provide a menu 
for a particular locality. Also, with a touch of a button or by pronouncing a particular 
word (e.g., "News"), sdr would provide a visual menu or a voice menu to indicate 
which channels are available to that particular locality. With another touch tone or 
voice activation, sdr may provide IMC 50 with access to the broadcast from the local 

25 multicast channel. Other features need not be further discussed, since they would be 
clearly understood to one having ordinary skill in the art. 



f. Payment Model 

There are numerous payment models that can be supported by the 
system and method according to the present invention. For example, RAS 30 may 



I 
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collect the fees from the local advertisement sponsors for broadcasting their 
advertisements during the conunercial breaks while relaying the global or local station 
broadcasts. In addition, RAS 30 may also relay some pay-per-Iisten and/or pay-per- 
viev/ programs. In this case, RAS 30 pays the global station (i.e., RSC 10) a fee which 
5 depends on how many listeners/viewers are listening to or viewing a particular 

program. The number of listeners/viewers can be determined from the RTCP reports 
that are generated from IMCs 50. Every RAS 30 can also broadcast its local program 
to IMCs 50jwilh the segments of the news or some other premium programs relayed 
from RSCs 10. 

10 A different type of the pricing model can also be provided to reflect the 

process of determining when and on which channels the advertisers should place their 
advertisements in order to maximize their return on investment. Priorities can be 
assigned to certain advertisements so as to enable the advertisers to compete for a 
higher time slot or timing of the advertisement (e.g., the highest paying company 

15 would get the slot during the Super Bowl by using a contention algorithm). It may also 
be possible to implement the exemplary payment schemes, e.g., public financing, 
advertising and on-air solicitations for donations. Hybrid models (e.g., the paying 
customers are not required to view or listen to commercial or receive solicitations for 
donations) are also feasible. Furthermore, another embodiment of the payment model 

20 can be associated with the security model described below. 



g. Security 

It is possible to provide at least four levels of encryption for the system 
and method according to the present invention (e.g., a global announcement 
encryption, a global multicast stream encryption, a local audit encryption and a user 
25 authentication). 

Utilizing the global announcement encryption, it is possible to separate 
the global announcements from the local annoxmcements. IMCs 50 should not be able 
to gain access to the global aimouncements, and would only be able to view the local 
announcements. With the global encryption key during the announcement (by RSCs 
30 10), IMCs 50 would not be allowed to find out about available the global chemnels. 
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and thus such scheme provides a control over to RSC 10 to announce only a subset of 
these channels to IMCs 50 via RASs 30. However, if some stations do not want to 
encrypt their contents and session announcements at all, this security model should 
effectively prevent IMCs 50, as well as the nonpaying RASs 30, from receiving the 
5 broadcast from those designated stations. Thus, each RSC 10 should maintain a secret 
key, and encrypt all outgoing content so that only a ciphertext stream is transmitted. In 
particular, the concept is to generate a symmetric encryption key at RSC 10, and 
securely disdibute this key to a particular RAS 30 upon payment of the required fee. 
There are many ways this key can be distributed to the local stations, as is known to 

10 those having ordinary skill in the art. 

The global multicast stream encryption can be extended to RAS 30 as a 
second level hierarchy. Some of the pay-per-listen and/or pay-per-view programs can 
be announced to the local multi-cast addresses in any domain using the encryption key 
so that an appropriate fee collection procedure can be established for the IMCs 50. 

1 5 Any type of encryption can be applied to the audit data of RAS 30, so as to preserve 
the sensitive information such as the secret keys of RSCs 10, the information for the 
pay-per-listen and/or pay-per-view channels, the user accoimts, and the payment data. 
The advertising entities can be authenticated so that unauthorized companies could 
not gain access to AMA 40. 

20 In practice, each RAS 30 generates its own Public Key /Private Key 

pair. Each RSC 10 generates an SEK key, and begins transmitting the encrypted audio 
and/or video content. This SEK key should be distributed to the participating RASs 30 
in a secure way so that other RASs 30 (which did not pay) cannot obtain this key. As 
such, the Public Key technology is employed for this purpose. RAS 30 submits the 

25 Public Key to RSC 10 along with its payment. Then, RAS 30 receives an Integer ID 
from RSC 10 which is later used to index the SEK distribution list. RSC 10 collects 
the Public Keys from RAS 30 and adds these keys to its SEK distribution list upon 
their payment. 
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h. Logging Mechanism 

One of the purposes of providing a logging mechanism for the system 
and method of the present inventions is to provide a process for the advertisers to 
determine when and on which channels to place their advertisements so as to 
5 maximize their returns on investment. RTCP is well suited for allowing RAS 30 to 
collect user-specific and channel-specific listening information. In one embodiment, 
RAS 30 constantly monitors the number of users receiving the broadcast on each 
channel, asjwell as the type of content being transmitted (i.e., the advertisements as 
opposed to the real content). This is especially advantageous for payment purposes by 

10 the advertiser to the local station when the users join or leave the local multicast group 
at the time when the advertisement starts/stops playing. When RAS 30 detects an 
"audience change " (i.e., a change in the number of listeners or the type of content), it 
encapsulates this information into a particular structure, and passes it to the separate 
logging thread for storing into the log files. The logging thread in turn, buffers this 

1 5 information and periodically writes out the contents of the buffer, in a binary format, 
to the log files (using a Java serialization). 

The above-described features - i.e., separate logging thread, output 
buffering, and binary (as opposed to text) logs - enable a quick output to avoid an 
interference with the quality of the audio and/or video transmission at run-time. In 

20 addition, these features allow for a good scalability as the number of the receivers of 
the broadcasts increase. A report generation tool can also be used to inspect the log 
files, and generate the statistics in a format that can be presented to the user. Such tool 
may support various commands, such as line options that control the way the tool 
interprets the log and presents its contents to the user. 

25 C. NON-MULTICAST ENABLED NETWORK 

The multicasting environment can be implemented for all segments 
within the system and method of the present invention. Although it may be simpler to 
implement the multicast communication in the Intranet or within an autonomous 
system (e.g., a separate domain), in the past the multicast support between the 
30 autonomous systems has not been readily available. To extend the above-described 
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functionality to a network where the multicast communication is not supported, it may 
be preferable to provide another embodiment of the system and method according to 
the present invention which is based on the user level or the network level application 
level. 

5 I. Multicast Tunneling - Network Layer Solution 

If there is a lack of the multicast connectivity between some portions of 
the network, the multicast connectivity can still be used by establishing a multicast 
tunnel between two different networks using the edge routers. In order to establish the 
multicast tunnel, it is preferable to provide at least one server running a multicast 
10 routing daemon in each such network. However, since this approach is a network layer 
solution, it may also be preferable if some of the hosts would be running the multicast 
routing daemon. This approach may also assume that there is a mutual understanding 
(i.e., interconnectivity) between several connectivity providers. 

' II. UDP servers - User Level Solution 

15 It may be easier to implement the multicast communication within the 

Intranet. Since the multicast conmiunication is not yet widely deployed over the wide 
area network (i.e., some of the intermediate routers may not support the multicast 
communication), the multicast connectivity between portions of these autonomous 
systems may not currently exist. Figure 10 shows an exemplary configuration where 

20 there is no multicast connectivity in the wide area network, but the multicast 
communication is enabled within the local area. Thus, there may be islands of 
multicast enabled networks, but there may not be any multicast connectivity between 
the islands. In this exemplary configuration, a UDP Server 550 is provided. This UDP 
Server 550 is co-located with RAS 30. It is also possible that its functionality is 

25 provided in the Management Server 200. This UDP server 550 can use a modified 

version of "rtptrans" which allows a conversion of the audio and/or video stream from 
the multicast network type to the unicast network type, and vice-versa, "rtptrans" is a 
conventional RTP translator application which copies RTP packets from any number 
of unicast and multicast addresses. Alternatively these servers can use "UDP Multicast 
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Tunneling Protocol" (UMTP) which can set up a connection between the multicast 
enabled islands by tunneling multicast UDP datagrams inside imicast UDP datagrams. 

In particular, whenever any radio station wants to announce its program 
to the Internet, or if any system wants to broadcast content to the Internet, these 
5 devices register with the nearest antenna server. This can be done as described above, 
where each broadcaster will send its announcement on a specific multicast address in 
the local domain, and RAS 30 will receive the announcement through SAP. Each 
RAS 30 is responsible for maintaining a database of the program profile of the set of 
radio stations announcing in the same domain. If there is no multicast connectivity 
10 between antenna servers over the wide area network, then RASs 30 would update each 
other's program schedules which can be categorized according to, e.g., the News type. 
Thus, at any point in time, each RAS 30 will have the program schedule of all RSCs 
10 broadcasting globally, in addition to its own local program if RAS 30 is 
broadcasting the local program. 

1 5 III. Utilization of UDP Multicast Tunneling Protocol (UMTP) 

In order to extend this multicast connectivity to all the autonomous 
systems, LTDP servers that execute the convention UDP Multicast Tunneling 
Protocol can be implemented for a use with the system and method according to the 
present invention. For example, the UDP Multicast Tunneling Protocol establishes a 

20 connection between two end-UDP servers by tunneling the multicast UDP datagrams 
of the respective domain inside unicast UDP datagrams. Each UDP server is located 
within the autonomous system and that autonomous system is multicast capable. In 
this case, both the end points of the tunnel act as masters. Whenever a tunnel endpoint 
- whether a master or slave - receives a multicast UDP datagram addressed to a, e.g., 

25 group, port, etc., that is currently being tunneled, it encapsulates this datagram, and 
sends it as a unicast datagram to the other end of the tunnel. Conversely, whenever a 
tunnel end-point receives, over the tunnel, an encapsulated multicast datagram for a 
group or port of interest, it decapsulates it and resends it as the multicast datagram. 

Each UDP server in an autonomous domain listens to the local 

30 common multicast address to find out the announcement within its domain, and passes 
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it to the other UDP servers in other domain within an encapsulation. Another UDP 
server, after receiving the local multicast address, decapsulates and announces it on 
the local multicast address in the other domain. These UDP servers keep listening to 
each other periodically to update the announcement status. Thus, at any particular 
5 point in time, each client knows the program status of several programs that are 
playing within various domain. If a client prefers to listen to a particular program 
playing in a different domain, it makes a request on the local common announcement 
bus. The local UDP server receives the request, and passes this request to the 
corresponding UDP server in the proper domain. The remote UDP server sends the 
10 encapsulated stream on a unicast address, and the local UDP server sends it on the 
appropriate multicast address in the local domain. It is preferable if there is no 
overlapping of the multicast addresses with those provided in a different zone (e.g., a 
zone provided remote from the zone which provide the information on the multicast 
channel). 

15 IV. RTF Trans 

It is also possible to provide an RTPTrans server which converts the 
multicast stream to the unicast stream, and vice versa. A dedicated RTPTrans server 
can be provided in each area. Alternatively, the RTPTrans server can be a part of RAS 
30. For example, the RSCs 10 in the local area transmit programs to the specified 

20 multicast addresses, and send their announcements to the common multicast address. 
The local RTPTrans server listens to these annoimcements, and send them to other 
RTPTrans servers located in different areas, where the announcements are transmitted 
to the conunon multicast announcement address in that specific area. Thus, when RAS 
30 listens to the common multicast address using SAP, it can obtain the program 

25 listing of RSCs 10 in other areas, in addition to the listing in its own area. The 

RTPtrans server receives the unicast audio and/or video stream from each RSC 10 via 
other RTPtrans server, and multicasts it on a specific multicast address corresponding 
to the remote radio station. 
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D. MOBILITY MANAGEMENT 

Another embodiment of the system and method according to the 
present invention provides a Mobility Management (MM) technique. This technique is 
especially preferable when IMCs 50 are mobile and wireless. Thus, e.g., area 1 may be 
5 covered by one RAS 30 provided one subnet, and area 2 may be covered by a second 
RAS 30 provided on another subnet. As the mobile and wireless IMC 50 moves from 
area 1 to area 2, it is essential for the mobile IMC 50 to continue receiving (i.e., 
without significant interruptions) the broadcast it was receiving from RAS 30 
covering area 1 . As shall be described in fiirther detail below, one way to accomplish 

1 0 such uninterrupted broadcast is to imitate the streaming of the broadcast that the 

mobile IMC 50 has been receiving in area 1 into area 2. RAS 30 in area 2 should have 
adequate information about the mobile IMC 50 traveling into area 2 so that it can now 
begin streaming with virtually no perceived discontinuity in the broadcast to the 
mobile IMC 50. Provided below is a description of possible approaches to address the 

1 5 triggering of the multicast streaming in the wireless environment when the mobile 
IMC 50 moves from one subnet to another. 

As described above, each RAS 30 may have two interfaces having 
respective addresses, one can be a global address and other maybe a local address. It 
is also possible to utilize one interface for both address configurations. As shown in 

20 Figures 1 1 A and 1 1 B, symbols la, lb, Ic represent globally known subnets (e.g., 

globally addressable subnets) connected to one of the interfaces of respective RAS 30, 
while symbols ia, ib, ic represent the local subnets (or cells) connected to the 
secondary interfaces of RAS 30, and could be local to that particular area.. 

In operation, RAS 30 receives the multicast stream through its global 

25 interface and redirects it out through the local interface for IMC 50 in each cell. In the 
exemplary implementation shown in Figures 1 1 A and 1 IB, symbols SI, S2 ... S5 
represent servers (or RASs 30) which are connected to upstream routers. Each server 
(with the exception of S2 and S3 which are connected to the same subnet via a 
multicast switch) is connected to a different subnet, and to a separate interface. Each 

30 server is assigned to one particular cellular region, which can be a part of a private 
subnet dedicated for the local user. The base stations are not shown in Figures 1 1 A 
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and 1 1 B for the sake of simplicity of the depiction. These base stations can be IP 
based. It is also possible for the servers to behave as the base stations on one of its 
local interfaces (e.g. having dual interfaces). It is also possible to connect the second 
interface of the server to a non-IP based base station (e.g., a layer-2 base station), 
5 which would perform the handoff. In the illustrated implementation, the servers S2 
and S3 are connected to a multicast switch, which then becomes a part of the same 
subnet that can manage the traffic using GSMP. GSMP is a General Switch 
Management Protocol which can be used in multicast transmissions at a switch level. 
Using GSMP, is possible to save the bandwidth of an adjacent cell if both cells are 
10 part of the same subnet. Different exemplary schemes to effectuate the handoff of the 
broadcast when the mobile IMC 50 moves from area 1 to area 2 (i.e., from subnet S3 
to subnet S4) shall be described in fiirther detail below. 



I. Post-Registration 

The post-registration approach is the easiest approach. However, it 

1 5 may take a long time for the same multicast stream to be directed in the new cell. In an 
exemplary scenario, the mobile IMC 50 move to a new cell (i.e. from cell ib to cell 
ic), obtains the new IP address if it is moving to a new subnet, and then sends the join 
query via RTCP or IGMP scheme. In this case, there may still be a latency during 
hand-off. This latency can be avoided by other schemes described below. 

20 Populeirity based spectrum management to address the limits of 

spectrum, e.g., a control mechanism to manage an audio/video stream based on a 
popularity of the program. 

In an implementation of an exemplary embodiment of the system and 
method according to the present invention, the mobile IMC 50 moves to an adjacent 

25 cell (i.e., from cell ib to ic), obtains a new IP address via a multicast address dispenser 
server if it is moving to a new subnet, and sends a "join" message via RTCP or IGMP 
scheme. After the handover, the mobile IMC 50 would continue to receive the 
multicast streaming content in the new subnet if there are other active participants in 
that adjacent cell receiving the content which the mobile IMC 50 wants to receive. If 

30 there is no participants which receive a particular streaming content in the adjacent 
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subnet into which the mobile IMC 50 moves into, then the mobile IMC 50 joins the 
group by itself after receiving the query from the "first-hop" router (e.g., the router to 
which the mobile IMC 50 is directly connected to). 

It takes some time for the mobile IMC 50 to configure itself after the 
5 move, and then join the group. For example, the mobile IMC 50 may wait for 70-75 
seconds to receive the multicast traffic it was previously receiving after a handover. It 
is also possible to use a discovery agent to discover that the mobile IMC 50 has 
moved to another subnet (i.e., the mobile IMC 50 received a new address). This 
determination may triggers the above-described joining scenario. 

1 0 Advantageously, the above-described handover timing can be reduced 

by exploiting a fast reconfiguration and join time using RTCP (via application layer 
triggering). For example, if the adjacent cell is not a new subnet , then the mobile IMC 
50 does not need to be reconfigxired. Indeed, the mobile IMC 50 retains its IP address, 
and the triggering procedure can still be activated using RTCP by utilizing a variation 

15 of GSMP. Otherwise, the streaming content would already be flowing in the adjacent 
cell via the multicast conununication technique. 

II. Pre-Registration 

Each station (e.g., the servers SI, S2 ... S5) can have multiple 
neighboring stations (i.e., also servers). For each of these station being shared with 

20 another station, it is preferable to issue a multicast announcement (e.g., a multicast 
address), where each station can determine the program subscribed to, e.g., the group 
address used by the mobile IMC 50. Just before IMC 50 leaves (or decides to leave) 
the current cell (a determination which could be based on the threshold value of the 
received signal), this IMC 50 sends an RTCP message to the local server. The local 

25 server then announces this RTCP message to the sharing multicast addresses, where 
the neighboring stations would be listening to in the global space. The neighboring 
stations (e.g., servers) connect to the multicast address, and verify it with the 
information in their own database to determine if this stream has already been 
transmitted (e.g., if the particular group has already been subscribed to). If another 

30 client have been listening to the same stream, then nothing is done. If the broadcast is 
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not being transmitted, then RAS 30 sends an IGMP message to the upstream router, 
and passes the stream to the local cells using a local multicast address, even before the 
mobile IMC 50 moves to the new cell. Thus, a soft hand-off is emulated for the 
associated stream. As soon as the mobile IMC 50 moves to the next cell, it can still 
5 receive the same stream without any interruption. The mobile IMC 50 sends an RTCP 
BYE message to the server as it move away from the previous server. 

III.- Pre-Registration with Multicast Agent 

In this scheme, a multicast agent is utilized to take care of the multicast 
stream. The multicast agent can be provided within each router, which sends these 

10 streams to the respective global multicast addresses (e.g., for the area where these 
clients are trying to move in) in each subnet for a specific period of time, as 
determined by a timer associated with the subnet. Thus, each neighboring server 
receives the stream irrespective of whether the mobile IMC 50 is moving into that cell 
or not. As soon as the mobile IMC 50 moves into the new cell, it sends an RTCP 

1 5 signal to alert that the mobile IMC 50 has moved in, thus the timer does not need to be 
triggered. 



IV, During Registration 

In another scheme according to the present invention, this information 
can be passed on, as a part of a registration method. When the mobile IMC 50 moves 

20 in and attempts to acquire the address in the local subnet, it can send the request for 
that stream in its DHCP option regarding the address it has been listening to. 
However, in that case, the server may also be a registration server. Thus, at the time 
of obtaining the IP address from the DHCP server, the mobile IMC 50 can send the 
local multicast address to the server, and depending on whether the server is already a 

25 part of the multicast tree, it would ignore this request or re-join the tree. 

V. Proxy Registration 

Another scheme can deploy a proxy agent in each subnet. These proxy 
agents join the upstream multicast tree on behalf of the servers, even before the 



wo 00/79734 



PCT/USOO/16913 



36 

mobile IMC 50 moves into the cell. The neighboring proxy server would then listen to 
a conrunon multicast address to determine the impending host's subscribed multicast 
address. 

The foregoing describes exemplary embodiments of the present 
5 invention. Various modifications and alterations to the described embodiments will 
be apparent to those skilled in the art in view of the teachings herein. For example, 
the system and method according to the present invention can also be used for either 
wired or wireless teleconferencing over the Internet using at least in part the multicast 
communication technique. It will thus be appreciated that those skilled in the art will 
10 be able to devise numerous systems and methods which, although not explicitly 

shown or described herein, embody the principles of the present invention, and are 
thus within the spirit and scope of the present invention. 
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CLAIMS 

1 . A method for providing a broadcast of content to a receiver via a 
communication network, comprising the steps of: 

a) receiving the broadcast on at least one global multicast channel; 
5 b) associating at least one local multicast channel with the at least one 

global multicast channel; 

c) _ connecting the receiver to the at least one local multicast channel; and 

d) routing the broadcast from the at least one global multicast channel to 
the at least one local multicast channel to provide the broadcast to the receiver. 

1 0 2. The method according to claim 1 , further comprising the step of: 

e) receiving a request from the receiver to receive the broadcast. 

3. The method according to claim 1, further comprising the steps of: 

f) inserting the broadcast into the at least one global multicast charmel; 

and 

1 5 g) transmitting the broadcast at the at least one global multicast channel 

from a global server to a local server. 

4. The method according to claim 3, 

wherein the at least one global multicast channel is a plurality of global 
multicast channels, and the at least one local multicast channel is a plurality of local 
20 multicast channels, 

wherein the broadcast is inserted into a first global channel of the global 
multicast channels, 

wherein the first global channel is associated with a first local charmel of the 
local multicast channels, and 
25 wherein the receiver receives the broadcast from the first global charmel on the 

first local channel. 
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5. The method according to claim 4, wherein the broadcast is inserted into the 
first global channel by the global server, and wherein the global multicast channels are 
received by the local server. 

6. The method according to claim 5, further comprising the steps of: 

5 h) at the global server, inserting a further broadcast of content into a 

second global channel of the global multicast channels; 

i) - receiving a request from the receiver to receive the further broadcast 
from the local server; 

j) if the second global channel is not available to the local server, 
10 obtaining access for the local server to the second global channel; 

k) after step (i), associating the second global channel with a second local 
channel of the local multicast channels; and 

1) providing the further broadcast to the receiver by connecting the 
receiver to the second local channel and routing the further broadcast from the second 
1 5 global channel to the second local channel. 

7. The method according to claim 1 , 

wherein the at least one global multicast channel is a plurality of global 
multicast channels, 

wherein the at least one local multicast channel is a plurality of local multicast 
20 channels, 

wherein the broadcast is inserted into a particular global channel by a global 
broadcasting device, and 

wherein the broadcast from the global multicast channels are received by a 
local broadcasting device. 

25 8. The method according to claim 7, further comprising the steps of: 

m) inserting a local broadcast into a particular local channel of the local 
multicast channels, the local broadcast being different from the inserted broadcast; 
and 
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n) if the receiver issues a request to receive the local broadcast, 
establishing a cominunication link for the receiver to the particular local channel to 
receive the local broadcast. 

9. The method accordbg to claim 1 , further comprising the step of: 

5 o) at a predetermined time and using a multicast communication, 

determining a number of receivers which are receiving the broadcast. 

1 0. The method according to claim 1 , wherein the receiver includes an Internet 
Protocol OP) interface which enables the receiver to receive the broadcast via an IP- 
type multicast communication. 

10 11. The method according to claim 1 , wherein the receiver is wireless, and 

receives the broadcast in a first subnet using a multicast communication, and further 

comprising the steps of: 

p) receiving, from the receiver moving from the first subnet to a second 

subnet, a request to receive the broadcast in the second subnet; and 
15 q) after receiving the request from the receiver, providing the broadcast to 

the wireless receiver in the second subnet using the multicast commimication. 

12. The method according to claim 1 1, further comprising the step of: 

r) stopping a transmission of the broadcast in the first subnet after 
receiving the request from the receiver. 

20 13. The method according to claim 1 , wherein normal content of the broadcast has 
at least one break of respective predetermined duration, and further comprising the 
steps of: 

s) inserting respective predefined content data into the at least one break 
in the normal content of the broadcast; and 
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t) providing the broadcast to the receiver after the respective predefined 
content data is inserted into the at least one break of the normal content of the 
broadcast. 

14. The method according to claim 13, wherein the predefined content includes at 
5 least one of an advertisement, a station break announcement, a promotion and other 

pre-recorded content. 

15. The method according to claim 8, wherein the local broadcast has at least one 
break at a respective time and of a respective duration, and further comprising the 
steps of: 

10 u) inserting respective predefined content into the local broadcast during 

the at least one break in the normal content of the local broadcast; and 

v) providing the local broadcast to the receiver after the respective 
predefined content of the local broadcast is inserted into the at least one break of the 
normal content of the local broadcast. 

15 16. The method according to claim 1 3, wherein the particular data includes at least 
one of an advertisement, a station break announcement, a promotion and pre-recorded 
content for global broadcast. 

1 7. A method for providing a respective predefined content to a receiver during a 

real-time broadcast of normal content, comprising the steps of: 
20 - receiving the real-time broadcast of normal content from a remote 

device via a multicast communication, the real-time broadcast including information 

indicative of a respective time and a duration of at least one break in the broadcast of 

the normal content; 

inserting the respective predefined content into the real-time broadcast 
25 during the at least one break in the normal content; and 
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providing the real-time broadcast to the receiver after the respective 
predefined content have been inserted into the at least one break in the normal content 
of the real-time broadcast. 

1 8. The method according to claim 1 7, wherein the respective predefined content 
5 includes at least one of an advertisement, a station break announcement, a promotion 

and other pre-recorded content for global broadcast. 

1 9. The method according to claim 1 7, wherein the real-time broadcast is received 
on at least one global multicast channel, and further comprising the steps of: 

associating at least one local multicast channel with the at least one 
10 global multicast channel; and 

establishing a network link between the receiver and the at least one 
local multicast channel, and wherein the real-time broadcast is provided to the 
receiver by routing the real-time broadcast from the at least one global multicast 
channel to the at least one local multicast channel. 

1 5 20. The method according to claim 1 7, wherein the receiver is wireless and 

receives the real-time broadcast in a first subnet using a multicast communication, and 

further comprising the steps of: 

receiving, fi-om the receiver moving fi-om the first subnet to a second 

subnet, a request to receive the real-time broadcast in the second subnet; and 
20 - after receiving the request from the receiver, providing the real-time 

broadcast to the wireless receiver in the second subnet using the multicast 

communication. 

2 1 . The method according to claim 1 7, wherein the receiver includes an Internet 
Protocol (IP) interface which enables the receiver to receive the real-time broadcast 
25 via an IP-type multicast communication. 
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22. A method for providing and maintaining a real-time broadcast to a wireless 
receiver on a communications network, comprising the steps of: 

providing the real-time broadcast into the receiver in a first subnet using a 
multicast communication; 
5 receiving from the wireless receiver, moving from the first subnet to a second 

subnet, a request to receive the real-time broadcast in the second subnet; and 

after receiving the request from the wireless receiver, providing the real-time 
broadcast tojthe wireless receiver in the second subnet using the multicast 
communication. 

10 23. The method according to claim 22, fiirther comprising the step of: 

stopping a transmission of the real-time broadcast in the first subnet 
after receiving the request from the receiver. 

24. The method according to claim 22, wherein the wireless receiver includes an 
Internet Protocol (IP) interface which enables the receiver to receive the real-time 

1 5 broadcast via an IP-type multicast communication. 

25. The method according to claim 22, wherein the real-time broadcast is received 
on at least one global multicast channel, and further comprising the steps of: 

associating at least one local multicast chaimel with the at least one 
global multicast channel; and 
20 - establishing communication to the wireless receiver over the at least 

one local multicast channel, and wherein the real-time broadcast is provided to the 
wireless receiver by routing the real-time broadcast from the at least one global 
multicast channel to the at least one local multicast channel. 

26. The method according to claim 22, wherein normal content of the real-time 
25 broadcast has at least one break at a respective time and for a respective duration, and 

fiirther comprising the steps of: 
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inserting respective predefined content into the real-time broadcast during the 
at least one break in the normal content; and 

providing the real-time broadcast to the wireless receiver after the respective 
predefined content is inserted into the real-time broadcast during the at least one break 
5 in the normal content. 



27. A receiver, comprising: 

a tuner receiving at least one of a radio broadcast and a television 

broadcast; and 

an Internet Protocol-type communication device configured to receive 
10 a real-time Internet Protocol broadcast via a multicast communication, the analog 
tuner being coupled to the Internet Protocol-type communication device. 

28. The receiver according to claim 27, further comprising: 

a switching device coupled between the Internet Protocol-type 
communication device and the tuner, the switching device being switchable between a 
1 5 first state and a second state, the first state enabling the tuner to receive broadcast 

signals, the second state enabling the Internet Protocol-type communication device to 
receive Internet Protocol type data using the multicast commimication. 

29. The receiver according to claim 27, wherein the Internet Protocol-type 
communication device is connected to at least one local multicast channel for 

20 receiving the real-time broadcast fi-om a global multicast channel. 

30. The receiver according to claim 27, 

wherein the receiver is v^reless, and the Internet Protocol-type communication 
device receives the real-time broadcast in a first subnet using the multicast 
communication, 

25 wherein, prior to the wireless receiver moving from the first subnet to a second 

subnet, the Internet Protocol-type communication device transmits a request to receive 
the real-time broadcast in the second subnet; and 
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wherein, after transmitting the request, the Internet Protocol-type 
communication device receives the real-time broadcast in the second subnet by 
utilizing the muhicast communication. 

31. A method for monitoring a number of receivers that receive a broadcast via a 
5 communication network, comprising the steps of: 

providing the broadcast to at least one of the receivers on at least one local 
multicast channel; and 

at a predetermined time and using a multicast communication, explain how the 
number of the receivers which are receiving the broadcast the number being 
10 determined by receiving information from the receivers indicative of the broadcast 
being received by the receiving. 

32. A device for providing a broadcast of content to a receiver via a 
communication network, comprising the steps of: 

a commimication device communicating with at least one global 
1 5 multicast channel to receive the broadcast; 

at least one local multicast channel; and 

a processing device associating the at least one local multicast channel 
with the at least one global multicast channel, and routing the broadcast from the at 
least one global multicast channel to the at least one local multicast channel to provide 
20 the broadcast to the receiver. 
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RA5 .c 



Tb« Jua 17 14 3 



el4 3 799 



tinclude 
linclude 
f include 
linclude 
^include 
^include 
linclude 



tinclude 
linclude 
linclude 
linclude 
linclude 
linclude 



<sy3/30cket.h> 
<stdio . h> 
<n«tinet /in . h> 
<unistd. h> 
<strin9. h> 
<net;if .h> 
<fcntl.h> 
otropts .h> 
<pthread.h> 
<sched. h> 
<3tdlib.h> 
<linit3.h> 
•RAS.h" 



sxtern uint32_t randon32(int type}; 

int total_thread3 =• 0; 
int current_state_index « -In- 
state *3tate_array; 
int server^port, rauiticast_port; 
int connfd; 



.•Qain(int argc, chac **argv) 
I 

int li3tenfd» fd; 
int i, n; 

struct aockaddr_in servaddr^ cliaddr/ 
int len - 3 izeof (cliaddr) ; 
RequeatPkt *rnp; 

char buffer l3irecf(RequestPkt) MAXJTILENAME] ; 
int atate_indca; 

If <orgc < 3) I 

printf ('usage: RA3 <BAS port> <multicaflt port>\n»); 
exit (1) ; 

) 

argv++; 

server_port - atoi(*argv)f 
argv4-4-; 

multicast_port " atOlCargv); 

atate_array - (State •) raalloc (aixeof (State) • HAX_STATES); 
for U-0; i<HAX_STATESr i++J ( 
atate_array[lj .valid - FAL3S; 

) 

listenfd - socket (AT.rNET, S<XX_5TREAM, 0); 
if (liatenfd < 0) ( 

perroc ("aockct")* 

exit(l); 

} 

bzero (tservaddr, sireof {serwaddr)); 
servaddr.sin^family - AP_INET; 
3ervaddr-ain_addr.D_addr - htonl (IMADDR^^NY) ; 
3ervaddlr.ain_port - aerver_poct; 

if (bindtlistenfd, (struct scxJcaddr *) Aservaddrf aiceof (aorraddr)) < 0) ( 



I 
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perror ("bind"); 
exit <1) f 

1 

if (listen Uisteiifd, 1024) < 0) ( 
perror Clisten"); 
exit (1) ; 

) 

connfd - accept (listenfd, (struct aockaddr *) icliaddr, £Ien); 
if (connfd < 0) ( 

perror ("accept*); 

exit (1) ; 

} 

rp « (Reque3tP)ct *) buffer; 

while (TRUE) { 

printf (" — " \n") ; 

if ((n - read(connfd, rp, MAX_REQUEST_LENGTH) ) <- 0) ( 
perror ("read"); 

for(i =* 0; i <" current_state_index; i++) { 
if (3tate_array (i) .valid) ( 
3top<i) ; 

) 



exit<l) ; 

) 

// if <n — 0) continue; 

ford - 0; i < 12; t+i") ( 
printf ("%x\n-, buffer (11); 

printfCRAS: main: fn_addr«%x, li^addr»*x\n", (uint32_t) rp->nL_addrr 
tuint32_t)rp->lnL.addr) ; 



3tate_index - f indLM(rp->lin_addr) ; 

switch (rp->reque3t_typ€) { 

caae PIAY: 

printf (•PIAr\n•); 
3endStatu3^play (state_index, rp->nL.addr, rp->lnL_addr) ) y 
break; 

ca3e COMMERCIAL: 
printf (•CO«K\a"); 

printf (■3tato_index-%d, pot^_length-%d, path-Is \n*, 
3tate_index, rp->path_length, rp->path); 

sendStatU3 (commercial (3tate_index, rp->path_length, iT?->path) ) ; 
break; 

case LOCAI^PIAY: 

print f ("LOCAL PLAYXn") ? 

printf ("path_lcngth-*dp path-%s\n*, 
rp->path^length, rp->path) ; 
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sendStatus (localPlay (ri>->lnL_addr, rp->path_length, rp->ptttn) ) ; 
breaks- 
case STOP: 

printf CSTOPSn"); 

it (state_index < 0) sendStatus (ERROR); 
else stop (3tate_index) ; 
sendStatua (OK) ; 
break; 

default: 

printf ("ERRORNn") ; 
sendStatus (ERROR) ; 

) 

) 

> 

int f indNewIndex ( ) 
{ 

int i; . 

printf ("f indNewIndex ( ) : total_treads=%d, currant_3tate_ind€x-%d\n*, 
total_thread3, current_3tate_index) ; 

if (current_state_index =» total_threads - 1) ( 
if (current_3tate_index + 1 >- MAX.STATES) { 
printf ("findNewIndexlU : returning -1 \n")/ 

return -1; ^" 

» r 
else { . 

printf ("findNewrndex2 () : returning %d\n", current_3tate_indox + l); 

return ++current_stato_index; 

) 

else 

for (i«0; i<=»current_state_index; i'^+) { 
if (!3tat€_array (il .valid) < 

printf (•findN€wIndex3() : returning %d\n*, i) ; 
return i; 

> 

printf ("f indNewIndex () : impoaaible! \ !\n"); 

) 



int findLM (uint32_t In^addr) 
{ 

int i; 

for (i-0; i<-current_3tate_J.ndoxi { 

if (state_array(i| .valid &« atate.array (il • lm_addr — lnL_addr) ( 
printf ('findlMO : returning index %d\n*, i) ; 
return i; 

> 

} 

printf ("findLM <) : returning -l\n") ; 
return -1; 



int commercial (int 3tate_index, int path_length, const char •path) { 
FILE -f de- 
print f { •commercial (3tate_index-%d, path_length-%d) \n*. 
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state_index,^5th_length) ; 

if (3tate_index -1 | | path_lcngth <- 0) return ERROR; 

if (3tate_array t3tate_iiidex) . fd) f close <3tate_array (3tate_index) . f d) ; 

fd =* fopen(path, "r'l; 
if (fd — NUtL) { 

prlncf i •commercial () : error opening file\n*); 

return ERROR; 

} 

state_array (3tate_index] .fd - fd; 

scate_array (3tate_index] ,reque3t_type = COMMERCIAL; 
return OK; 

} 

int localPiay (oint32_t lm_addr, int path_length, const char *path) ( 
FILE -fd; 

int 3tate_index, status; 

print f ( " localPlay (path_length=*%d, path-%s\n", 
path_Langth, path); 

if {path_length <=• 0) return ERROR; 

fd - f open (path, "r"); 
if (fd — NULL) { 

printf ("localPlayO : error opening fileXn*); 

return ERROR; 

w 

3tate_index - f indNew Index <) ; 

if (3tate_index — -1) return STATES JFULL; 

/* create new state entry •/ 
state_array (3tate_indexl .fd fd; 

.state_array l9tate_indexl .reque3t_tyj>e • LOCAL_PLAY; 
3tate_ar ray ( Stat o_index) .in^addr » HULL; 
state_array [atato^indexl .Ir^addr •» lin_addr; 
state_arroy {3tate_index| .valid * TRUE; 

tot al_t hread3++ ; 

/* create a new playing thread (using old state entry) */ 
if ( (status - 

pthrea<i_creato(t {«tat«_arrayCstat«_index) .tid)r 

NULLr proccsaRequeet, (void *) state_indox) ) !- 0} { 
printf (■play2: can't create thread: error t %d\n*, status); 
exit (1); 

) 

return OR; 

} 

void sendStatus (uintS.t status) 

{ 

uint8_t s - status; 
write (connfd, iSr 1); 

^ 

void *processRequest (void* index) 
( 

struct ip_;nroq mxe<un, mreq_lni; 
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struct socJtackl'C_in 3in_ra, 3an_Lm; 
int 30cV_m— 1* sock_lm; 
int numread; 
rtp_pacXet 'rp; 

char buffer lMAX_PAYLOAD_S I ZE ^ FIXED_PKTLENGTHI ; 
char payload_buf l^^AX_PAYLOAD_SI2E|; 
FILB •fd; 
uintl6_c seq; 
uint32_t ssrc, ts; 
int lastPlaySeq=0, nuiuAdSeq-0; 

uint32_t state_index - (uint32_t) index; 
uint32_t ttuaddc - state_acray (state.indexl .ra_addr; 
oint32_t Inuaddr =• st ate_array [3tate_index) . lnv_addr; 
irit addr_len - sizeof (struct sockaddr_in) ; 

printfrin processRequest ( index-%d) m^addr - Ix, Lm_addr - %x, rauLtica3t_port-%d\n" , state, 
index, m_addr, l.m_addr, mult icast_poct) ; 

if (state_array (3tate_indexJ .reque3t_type !- LOCAL.PLATf) { 
tnreq_m. inir_multiaddr .3_addr - htonl (i^addr) ; 
mreq_m. inir_int erf ace. s„addr - htoni ( INADD!V.J\NYI ; 

ift(soc)c_m = socket (AF^INET, SOCK^DGRAM, 0) ) < 0) i 
per ror ("socket") ; 
exit(l); 

) 

if (setsockopt (30Ck_ra, IPPR0TO_iP, IP^D_MEMBERSHIP, (char •)4mreq_ra, ,^ 
3izeof (struct ip_jnreq)) < 0) { . 
perror ("setsockopt 30ck_ji*); 
exit (1) ? 

} 

sin_ja . sin_addr . 3_addr - htonl (ra_addr) ; 
sin_rti.3ln_pqrt ° htona ( multicast j>ort) i 
sin_m,sin_faiiiily - Ar_INET; 

if (bind(sock_;n, (struct sockaddr *)4ain^, sireof (ain^m) ) < 0) ( 
perror ( "bind") ; 
exit (1) ; 

if (fcntl(sock_fn, F_SETFL, O.NDBLAY) < 0) ( 
perrorCfcntl") ; 
exit(l); 

) 



) 

rareq_Ini.inir_jiultia<Jdr.3_addr - htonl (liU-addr) ; 
nireq_lm.irftr_interfaco.3_addr - htonl ( INADDFL^NY) ; 

if((30ck_lni - socket (AP^INET, SOC^DGPAM, 0) ) < 0) ( 
perror (•socket") ; 
exit(l); 

} 

if (set30Ckopt(30Ck_lra, IPPROTO.IP, IP.^D_^lEMBERSHIPr (ch«r *)tmreq_lra, 
sizeof (struct ip.jtreq) ) < 0) ( 
perror ("setsockopt sock-la* ) ; 
exit(l); 

I 

3in_lni.3in_addr.3_addr - htonl (lm_addr) ; 
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3in_lm. sin^port htSfia (mult icaatjjort ) ; 



if (bind (30Ck_l«f (struct sockaddr •)&3in_lm, sizeof (sin—lm) ) < 0) ( 
perror Cbind") ? 
exit (1) ; 

) 

/* we want the call to recv tO be non-blocking •/ 
if (fcntl (SOC)c_lm, F_SETFL, 0_NDELAY) < 0) { 

perror ("fcntl") ; 

exit (1) ; 

I 

print f ("processRequest (index'=%d) : requeat_type°%d\n", 

state^index, 3tate_array (3tate_indexJ . request.type) ; 

while (TRUE) i 

switch (state__array t3cate_indexj .reque3t_type) ( 
case PLAY: 

/* check whether there is information on the socket */ 
nuraread - recv <3ock_in, buffer, sizeof (buf f er) , 0) ; 
if <numread>0) ( 

rp « (rtp_packet *) buffer; 

if (ab3(ntohl(rp->RTP_header.3eq) - laatPlaySeq) >- numAdSeq-1) { 
lastPlaySeq - ntohl ( rp->RTP_h€ader . aeq) ; 

numAdSeq - 0; ^ » 

9 • 

if (3endto (30ck_ln», buffer, numread, 0, (struct sockaddr *) fisin^lm,* sizeof (3tc 
¥ ct 30Ckaddr_in) ) < 0) { 

perror ("sendto") ; 
exit(l); 

\ 

> else { 

printf ("Onuiiting an old packetXn*); 

} 

) 

break; 

case COMMERCIAL: 
case LOCAL^PLAY: 

/* default action after we finish the con«erciaI */; 

/* 3tate_arroy latate^index) .requeat_typ« - PLAY; */ 

ssrc « random32(l); 
soq - 0; 
ts - 0; . 

fd - statf^array [state^index] . fd; 
while (TRUE) { 

if (3tateL-«ray(state_index] .reque3t_typo !- COMMERCIAL 

3tate_array(statc_index] . reque3t_typ« !- LOCAL^PIAY) 
break; 

numread - fread (payload_buf , 1, MAX_PAYLOAD_SIZEr f d) ; 
if (nuairead <- 0) ( 

faeok(fd, 0, SEEK_SBT) ; 

continue; 

) 

rp - (rtp_i>acket *> buffer; 
rp->RTP_hGader. version - RTP_VERSION; 
rp->RTP3cader-p - 0; 
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rp->RTP_headcr. X - 0; 
rp->BTP_headcr . cc - 0; 
rp->RTP_header .pt - 0; 
rp->RTP_header . seq - htoni (seq) ; 
rp->RTP3eader . t3 - htonl(cs); 
rp->RTP_header . sarc - htonKssrc); 
rp->payload_len • htonl (numread) ; 
menicpy (rp->payload, payload_buf* numreadl ; 

if lsendto(soc)c_lm, buffer, FIXED_PKTLENGTH ^ numread, 0, (struct sockaddr *)63in_lra, 
sizeof (struct socicaddr_in) ) < 0) { 
perror ("sendto") ; 
exit (1) ; 

) 

if (ts UINT_MAX - numread/8 I I seq >« USHRT_MAX - 1) { 
seq « 0; 
ts = 0; 

) 

else ( 

3eq>-+'; 

ts numread/8; 

I 

numAdSeq-*"*-; 

usleep ((numread/B - 10> * 1000); 
/• yield to another thread */ 
3ched_yield() ; 

) ^* 
break; ti 

default: /• either STOP or unknown request status */ 
if (sock^ >- 0) 
close (sock_m) ; 
close (aock-lm) ; 

3tate_array(3tate_ind©xl .valid - FALSE; 

printf CprocessReqiieat (index-%d) : requeot_type=%d. Returning NULLAn", 
state_index, 3tate_array (3tate_indexl .request_type» ; 

return NULL; 
) /* switch */ 



sched^ieldO ; 
) /* while (true) */ 



int playdnt 3tate_ind«x, uint32_t rt^addr, uint32_t lm_addr) ( 
int status; 

printf CplayOtate.iindex-^d •..): total_treads-%d, current„3tate_indcx-%d\n*, 
state_lndex, total^threads , currcnt_3tate_index) ; - 



/* If we already have an Identical M-to-LM binding ♦/ 
if (state_index !- -1 S4 state.array (stato.index) .nuaddr ==» m_addr) { 
if otate_arrayt3tate.indexJ -request^typo — PLAY) i 

printf (•play(state_index«%d M-to-LM binding already exiataXn", 

state_index) ; 
return (DUPLICATE) ; 

) 

if (3tate_drray [ at ate.index] .requcat_type COMMERCIAL) ( 

printf (•play(3tate_index"%d ...); switching from conaaercial to playXn-, 
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3tate_array [state_index] . reque3t_typc - PLAY; 
return OK; 

\ 

> 

/• If LM is already being used and M is different */ 
if (stat€_index !=» -1) { 

print f ("play (3tate_index=%d ...): existing LM, new M\n*, 
state_index) ; 

/• NOTE: need synchroni cation here */ 

state_array [ St ate_index| . request_type STOP; 

printf ( "pLay ( ) : waiting for thread to terminateXn*) ? 

whi le (state_array [ state_indexl . valid) i f*' wait for thread to terminate •/ 
/• NOTE: can"-use condition variables here, or pthread_join () */ 
usleep(lOOO) ; 

) 

printf ('play ( ) : thread has terminated. Proceeding. \n*) ; 

/• modify the old thread's state entry */ 
stdte_array ( 3tate_index) .m_addr " nL_addr; 
state_array (3tate_indexJ .reque3t_type - PLAY; 
state.array lstate_index) .valid » TRUE; 

/* create a new playing thread (using old state ©ntry) •/ .# 
if ((status - r; 
pthread_create(4 (3tate_array (statc_indeKl .tid) , 

NULL, processRequest, (void *) state_index> ) !- 0) ( 
printf Cplayl: can't create thread; error # %d\n*, status); 
exit (I); 

) 

return OK; 

) 

/• here, we have a new LM */ 

printf (•play (3tate_index«%d) : new LM\n", 3tate_index) ; 

/♦ NOTE: also synchronisation needed below */ 
state_index - f indNew Index () ; 

if (state.indox — -1) return STATES_FUl*L; 

/* create new atate entry •/ 
3tate_array (state^indexj .n_addr - i^addr; 
state_array Cat«t«_ind«x| .IflL-addr - lm_addr; 
3tate_arroy (3tate_index| .reque3t_typo - PLAY; 
state.array jstate^indexl .fd - NULL; 
3tate_array (Stat «_lndex I .valid - TRUE; 

/* NOTE: synchronize hec« */ 
total_threads++ ; 

/* create a new playing thread (using old state entry) */ 
if ((status - 

pthread_create (£ (state.array (3tate_index] .tid), 

NULL, processRequest, (void *) 3tate_index) ) I- 0) \ 
printf ("playa: can't create thread: error # %d\n'', status); 
exit(l); 
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} 

return OK; 



oid stopdnt state.index) { 
printf ("stop(state_iindex=%d) : total_treads=%d, cuErent_3tate_index-%d\n*, 
3tate_index, total_thr€ad3, current_state_index) ; 

/* NOTE: synchronize •/ 

state_array (state_ind€x) .request^type - STOP; 

printf <"stop(state_index='%d) : waiting for thread to terminateSn* , 
3tate„index) ; 

while (atate_array(3tate_index) .valid) ( /• wait Cor thread to terminate */ 
/* NOTE: can use condition variables here, or pthroad.join () •/ 
usleep (1000) ; 

printf (■stop(state_index'=%d) : thread has terminated. Continuing, \n , 
state_index) ; 

total^threada — / 

if (state„index current_atato_index) ( 

while (state_tndex >• 0 kk ! 3tate_array (state.index — J .valid) { 
current_state„index — ; 

) 

> 

) 
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import java.io.*; 
import java.net.*; 
import java.larg.*; 
import java.otil.*; 

public class Marconi { 

private InputStreara is; 
private OutputStrea/n os; 
private Socket sock; 
private Hashtable h; 

public Marconi () ( 

h = new Hashtable O; 

} 

public static void main (String argsO) throws Exception { 
if (args. length !- 3) { 

System . out -print In ("Marconi Server deno program: usage: ■ ^ 

~ "Marconi <RAS host name > <RAS port> <RTP port>"); 

Systera. out .println (*\nRun this program in place of Marconi " + 
•Server, to manually send reqxjests to the Radio Antenna Server.*); 
System. exit (1) ; 

} 



Marconi ra - new Marconi (); 



// create a TCP socket for cotnmunlcat ion with the RA3 

int rtcpPort - Integer .parseint (args (2J ) 1; ,^ • 

m.sock - new Socket (args [0) , integer .parse Int (args (1 J )) ; ,r 
m.is » m.sock. get InputSt ream () ; 
m.os - m. sock. getOut put S t rean () ; 

char choice; 

String command; 

St ring (] commandArray; 

bytet) requcstPkti 



while (true) ( 

PronptUser . display ( J ; 



choice » PromptOser .get Input () ; 



switch (choice) { 
case ' 1' : // play 
// get M and LM 

coranandArray • PronptUser.getPlayCommandO ; 
Sy»tem,out .print ("Sending coitniand: •); 
Syatem.out.priatlnCPLAY • ^ commandArray [OJ + - • + 

comnandAxray ( 1 ) ) ; 
requeatPkt - n.encodeRequeat ( (byte) 1, commandArray (OK 

coremandArray [1] , null); 



ra.sendRequest (requestPkt) ; 

InsertAd iad - new insertAd (commandArray, rtcpPort, m) ; 
m. h. put (commandArray (II # iad); 
lad. start 0 ; 



break; 



case '2' : // stop 
// get LM 

command - PromptUser .getStopComreandO ; 
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System, Out .print ( "Sending command: •); 
System, out . print In ("STOP " command > ; 
reque3tP)ct - m.encodeRequeat ( (byte) 2, null, 

command, null) ; 

m. sendRequeat (requestPKt) ; 

insertAd th ( insertAd) m.h . get (command) ; 
if (th !- null) \ 
th.5tOp( t ; 

ra.h . remove (command) ; 

) 

break; 

case ' 3' : //local play 

commandArray ° PromptUser .getLocalPlayCommand () ; 
System. out . print ( "Sending command: 

System.out. print In ("LOCAL PLAY " commandArray [01 f • * + 
commandArray 1 1 J ) ; 

Schedule sch « new Schedule (commandArray, ra) ; 
3ch. start () ; 
brea)c; 

case ' e' : 

System. out .println ("\n Try again. \n*); 
breaJc; 

case ' q' : 
case ' Q' : 

ro. soc)c. close () ; 

System. exit (0) ; 

default: 

Systera.out .println ('Invalid option. Try again.*); 
) // switch 

) // while true 

) // main 




public synchronized void sendRequest (byte ( 1 requestPkt) 
( 

byte[) statusPXt » new byte[l); 
int bytasRead; 

try ( 

// send request to the RAS 

o9.write(reque9tPkt, 0, requestPkt .length) ; 

// read the status returned by the RAS 

if ((bytesRead « i3.read(0tatusPl(t) ) < 1) { 

Syatera.erc.println("\nError: status not received. \n*) ; 

} 

else ( 

System. out .println (*RAS returned status: " 

+ 9tatusMeaAing(statu9Plct [0] ) ) ; 

} 

) catch (Exception e) { 

Systere.out .prlntln(e.getMe93age {) ) ; 

> 

> 
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public byte [I encodeRequeat (int requestType, String tn^adox. 

String lrn_addr. String path) 

int m - 0, Ini - 0, pathLength =- (requeatType ==• 3 t i requeatType 
4) ? path, length () : 0; 

if (rtuaddr !- null) re - getlntegerip (m_addr) ; 
if (lm_addr !- null) Ira - get Integer IP (Inuaddr) ; 

// NOTE: we allocate 1 byte for path even if there's no path 
// (this conforms to the RequestPacket structure of the RAS) 
byte 1 1 buffer = new byte (13 + ( (requeatType — 3 II requestType 
*«- 4) ? pathLength : 1)); 



buffer (0) ^ <byte) ((requestType « 16) »> 24); 

buffcr[l) =» (byte) ((requestType « 24) >>> 24); 

buffer 12) - (byte) ( (pathLength « 16) >>> 24); 

buffer (3) = (byte) {(pathLength « 24) >>> 24); 



// reque3t_type 



// path_length 



// 
if 



) 



(requestType 
buffer [4| - 
bufferlSl - 
buffcr{6) - 
bufferI71 - 



else < 

buffer 14) 
bu£fer[5] 
bu£fer[6) 
buffer (7) 

) 



— 1) ( // play 
(byte) (ra >» 24) ; 
(byte) ( (ra « 
(byte) { (m « 
(byte) ((ra « 



- 0; 

- 0; 

- b; 

- 0; 



// 

8) »> 24); 
16) »> 24); 
24) »> 24); 



4 bytes of ra 



* ■ 

9 • 



// Ira 

buffer (8) - (byte) (Im >» 24); // 4 bytes of In 

buffer 191 - (byte) (dm « 8) »> 24); 
bufferllOl - (byte) <(lm« 16) »> 24); 
buffer 111) - (byte) (dm « 24) »> 24); 

if (requestType — 3 I I requestType — 4) ( // commercial 
bytet) bytePath - path. get Byt es () ; 

for <int i - 0; i < bytePath. length; i+^) ( 
bufforC12 + i] - bytePath(i) ; 

> 

) 

else ( // send a xoro byte as the path if the path is empty 
buffer U2) - 0? 

) 



return buffer; 



private static int get integerlP (String addr) ( 

StringTo)ceni2€r st • now StringTolcenirer (addr, •.•); 
int ip - 0; 

try ( 

ip - 



13 



wo 00/79734 



PCTAJSOO/16913 



lUrcoaioftva Tl|Ap>^ 17 14:13:41 1999 



Integer .paraeint (3t .nextToken 0 ) • 256 

Integer. parseint ist.nextToken (> ) * 256 * 256 ^ 
Integer .paraeint Ist.nextToken () } • 256 
Integer .pacaelnt (at . nextToken () ) ; 

1 

catch (Exception e) { 

System. out .println(*getlntegerrp() : error: * > e .getMeasage () ) 

) 



return ip; 
} // getlntegerIP 

private static String atatuaMeaning (byte atatus) ( 
3witch(statu3) ( 
caae 0: return 'OK"; 
case I: return "ERROR*; 
case 2: return •DUPLICATE'; 
case 3; return ■STATES_FULL"; 

default: return " (UNK>10WN_STATUS«* ♦ status + ")•; 

\ 

} 

) 
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public claaa InsertAd extends Thread 
I 

private String mAddreaa; 
private String raiAddresa; 
private int flvPort; 
private Marconi marconi; 
private InetAddress mGroup; 
private Mult icastSocket ms; 
private Vector adList; 
private int lastSeq; 

public static final int pLength - 24; 

public InsertAd (String [) comnand, int p, Marconi m) ( 
mAddreaa • cononand[OJ; 
ml Address •» cominand[l]; 
mPort =* p; 
marconi = ra; 
lastSeq - -1; 
adList » new Vector (); 

) 

private int decodeint {byte () buffer, int atart) { 
int result - 0; 

result l« ( (bufferl3tart+3) « 24) »> 24); 
result I- ( (buf ferl3tart+2) « 24) >» 16); 
result I- ( (b\iffer[3tart+l) « 24) »> 8) ; 
result 1- (buffer [startl « 24); 

return result; 

> 

public void run() { 
try { 

mGroup - I net Address .get ByName (raAddreaa) ; 
ms - new MulticastSoc)cet (mPort) ; 
ms . joinGroup (mGroup) ; 

Buf foredReader br - 

new Buff «redRe«der (new FileReader (mAddress ^ *.lst*)); 

String str; 

while ((atr - br.readLineO ) !- null) { 
if (stc.e<iu«lo(**) ) continue; 
adList . addBlenent (atr) ; 

) 

br . close () ; 

byte CJ buffer - new bytetpLengthJ ; 
int currentAd • 0; 
byted requestPkt; 

while (true) { 

DatagraiaPacket recv - new DatagranPacket (buffer, pl-ength) ; 
ms . receive (recv) ; 

int version - ( (buffer (0) << 24) »> 30); 
int subtype - bu£fer{0) & 31; 



WO 00/79734 
iBs^rtJUJ. java Thu 

import java.not.*; 
import java.util.*; 
import java.io.*; 



JX:^^7 1«»13:54 X999 
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int pt =• ((buffer(l) « 24) »> 24); 
short length - 0; 

length I- ((buffer [31 « 24) >>> 24); 
length I- (bv)ffor(21 « 8) 

int 33rc - decodeint (buf feCr 4); 

int cSeq * decodeint (buf f er, 12); 

int remaining - decodeint (buf fer, 16); 

int cLength - decodeint (buf fer, 20); 

/• System. out .println ("Received pac)Qet:* + 

■ version-* version + 

• subtype-" ^ subtype + 

• pt="" pt 

■ length-" length + 

• sarc-" + 33rc + 

■ seq-* + cSeq + 

- • remaining-" + remaining + 

■ CLength-" + cLength) ; */ 

if (version '-2 11 subtype !- 1 II length !- pLength/4 -111 
pt !- 204 M ! (bufferlB) =- 'M' && buffer[91 -- 'a' 
£& buffer(10i — ' r' && bufferlll) — 'c')) 

{ 

System.out .println ("Received an invalid pac)cet!"); 
continue; 

) 

if <cSeq — lastSeq) ( ,t 
//System.out .println("Roceived a retranamit packet I'); 
continue; 

) 

System.out .println ("Comreercial starting in • 

remaining ♦ • seconds, lasting • ^ cLength + • seconds'); 

lastSeq - cSeq? 

Thread* sleep (remaining * 1000); 

req\je3tP)ct - marconi .encodeRequest ( (byte) 3, null, 

nlAddress, (String) adList . elcmentAt (currentAd) ) ; 
tnarconi . sendReqtiest (requestPkt ) ; 

System.out .println (•Commercial • ♦ 

(String)adList.eleraentAt (currentAd) ^ • Started .-.")? 
Thread. a leep (CLength * 1000); 

requeatPkt - marconi .encodeRequest ( (byte) 1, mAddress, 

mlAddress, null) ; 
tnarconi . aendR«quaat (requestPkt } ; 

Sy stem .out .println (*.. . Commercial " + 

(String) adList, elenentAt (currentAd) 4- • Finished"); 
currentAd • (currentAd i- 1) % adList .size () ; 

) 

) catch (Exception e) { 

e . print St ackTrace ( } ; 

\ 

\ 

public void leave (> ( 

try I ms . leaveGroup(mGroup) ; ) 

catch (Exception e) ( e.printStackTraceO ; > 
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I 

) 
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import java.net.*; 

inipoct java . io . * ; 

iropoct java.util.*; 

import java. lang.Math. 

public class IRC { 

• constants defining buffer sizea, etc. 
*/ 

public static final int payloadKBytes » 4; 

public static final int paylcadBytes =» payloadKBytes * 1024; 

public static final int reset - 50; 

public static final int maxBuf ferEntries • 500; 



private BufferEntry be; 
private CircBuffer cb; 

private byte (J buffer; 

private boolean newSequence - true; 

private int startSeq; 

private int startTs; 

private long startTirae; 

private long current_of f set; 

private int currentSeq; 

private int ssrc; 

public IRC () 1 

cb a new CircBuffer (maxBuCferEntries) ; 

) 



public boolean checkNewSequence (BufferEntry b«) { 

if (newSequence M Math.abs <be. aeq - currentSeq) >- reset 
I I be.sarc I- asrc) { 

System. out .printlftCNEM SEQOENCEl ! I !!!!!!!!!!! I !!!!!!! M !!!•) ; 
return true; 

> 

else return false; 



public void initVarsO { 
StartSeq - be.seq; 
startTo - be.ts; 
sarc - be.ssrc; 
Date d » new DateO; 
start Tine • d.getXimoO; 

current_of faet - startTiae - startTs 512 * 20; 
if (newSequencft) ( 

currentSeq • staxtSeq? 

) 

newSequence - false; 



private void decodePacket ( ) { 
int bO, bl, b2, b3; 

be - new Buf fer Entry () ? 

be.v - (buffer(O) « 24) »> 30; 

bO - (buffer[2| « 24) >» 24; 
bl - (buffer[3) « 24) »> 24; 
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be. acq » (bO « g) | blj 

bO - buffer (41; 

bi - buffer (51; 

b2 - buffer (6); 

b3 - buffer (7 J; 

bO » (bO « 24) >>> 24; 

bl « (bl « 24) >>> 24; 

b2 - (b2 « 24) »> 24; 

b3 - (b3 « 24) >» 24; 

be.ts « (t>0 « 24) I (bl « 16) I (b2 « 8) I b3; 

bO - buffer (8); 

bl = buffer (9J; 

b2 - buffer (10); 

b3 - buffer(ll); 

bO - (bO « 24) >» 24; 

bl - (bl « 24) >» 24; 

b2 " (b2 <^ 24) »> 24; 

b3 ° (b3 « 24) >» 24; 

be.ssrc =• (bO « 24) I (bl « 16) I (b2 « 8) I b3; 

bO - buffer (161; 

bl - buffer (17); 

b2 - buffer (18); 

b3 - buffer (19); 

bO - (bO « 24) »> 24; 

bl - (bl « 24) »> 24; 

b2 - (b2 « 24) »> 24; 

b3 - (b3 « 24) >» 24; 

be. length - (bO « 24) | (bl « 16) I (b2 « 8) I b3; 

be.payload - new byte (be .length) ; 
for (int i - 20; i < be. length + 20; i++) { 
be. pay load (i - 20) - buffer (i]; 

} . 



IRC ire - new IRCO; 

if (arga. length !- 2) ( 

Syoten.out , print Ln( "Osage ; IRC ^multicast addr> <port>*); 
return; 

> 

String mcastAddr - argatO); 

int port • Integer. parseint (argsCl] ) ; 

// join a Multicast group 

InetAddreao group - InetAddresa -getByName (mcaatAddr) ; 
Multica9tSoc)tet a - new MulticaatSoc)iet (port) ; 
s . jolnGroup (group) ; 

ire. buffer - new byte (payloadBytes + 20); 
irc.cb.atart 0 ; 
while (true) { 

DatagramPacket recv - new DatagramPac)cet (ire. buffer, irc.buf for . length) ; 
3 . receive ( recv) ; 
ire . deeodePacicet ( ) ; 



public static void main (String (] arga) ( 
try { 
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Syatem. out .print In (• rocoivod packet:* + 

• 3eq-" -»• irc-be.seq + 

• t3-* + irc.be.ts * 

" length-* ^ ire. be. length + 
■ 33rc»" + irc.be. ssrc) ; 

if (irc.checkNewSeqvence (ire .be) ) 
ire. initVars () ; 

ire .currentSeq - irc.be. seq; 
irc.be.of f set = ire .current^of fset ; 

Date date new DateO; 
long time = date .getTirae ( ) ; 

irc.cb. enqueue (irc.be) ; 



} // while true 

) 

catch (Exception e) ( 

e.printStacJcTraceO ; 

) 

) // main 
I // IRC 

0 
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import java.io,*? 
import java.net.*; 
Import java.iang.*; 
import java.util.*; 

public class Marconi { 



private inputStream is; 
private OutputStream 03; 
private Socket socJt; 
private Hashtable h; 

public Marconi 0 { 

h =• new HaahtableO; 

\ 

public static void main (String arg3 (] ) throws Exception { 
if (arga. length !- 3) ( 

System. out -print In ("Marconi Server demo program: usage: ■ ^ 

~ "Marconi <RAS hodtname> <RAS port> <RTP port>'*); 

System. out .print In ("NnRun this program in place of Marconi • 
"Server, to manually send requests to the Radio Antenna Server.*); 
System. exit (1) ; 

) 



Marconi m - new Marconi (); 



// create a TCP socket for communication with the RAS 

int rtcpPort » Integer -paraelnt (arga (21 ) 1; 

m.sock - new Socket <arg3 I 0) , Integer .parseint (args (U )) ; 

ra.is - tn. s ock. get Input St ream () ; 

n.os - m.sock.getOutputStreanO ; 

char choice; 
String command; 
String () cofwnandArray; 
byte ( I requeatPkt ; 



while (true) ( 

Prompt User . display ( ) ; 

choice - ProraptUser. get Input 0 ; 



switch (choice) ( 
case ' 1' : // pl*y 

// get H and LM 

commandArray - Pron^tOser.getPXayConmandO ; 

Systen.out .print ("Sending command: *); 

SysteA.out .print In ('PLAY • ♦ commandArray |01 • * + 

cootmandArray HI); 
requeatPkt - re.encodeRequest ( (byte) 1, commandArray 1 0 1 , 

coramandArray ID , null); 



n.sendRequest (requestPkt) ; 

EnsertAd iad - new ln3ertAd(coram2mdArray, rtcpPort, ra) ; 
m.h.put (coramandArray (1) , iad); 
iad. start () ; 



break; 

case '2' : // stop 
// get LM 

command - ProraptUaer .getStopCommand () ; 
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System. out .print ("Sending conunand: 
System. out .print In ('STOP " + command); 
requeatPkt « m.encodeRequeat ( (byte) 2, null, 

command, null) ; 

m . sendRequeat (requeatPlct) ; 

InaertAd th = ( insert Ad) m.h. get (command) ; 
it (th !« null) ( 
th.stopO ; 

ra . h . remove ( command ) ; 

) 

brea in- 
case ' 3' : //local play 

commandArray * P rompt User .get Local PI ayCommand () ; 
System. out .print ("Sending command: "); 

Syatera. out . print In ("LOCAL PLAY " f commandArroy { 0 ) + ■ • + 
commandArray [ 1 ) ) ; 

Schedule sch - new Schedule (commandArray, ra) ; 
sch. start () ; 
breali; 

case ' e' : 

System^out .println ("\n Try again-Nn"); 
brealc; 

case ' q' : 
case 'Q' : 

ro. sock. close () ; 

System. exit (0) ; 

default: 

System. out -print In ("Invalid option. Try again.*); 
) // switch 

) // while true 

) // main 




public synchronized void sendRequest (byte [ ) requestPkt) 
( 

byteU 3tatu3P)it - new byte(l]; 
int bytesRead; 

try { 

// send request to the RAS 

OS. write (requestPkt, Or requestPkt . length) ; 

// read the status returned by the RAS 

if ((bytesRead » is.read (statusPkt) ) < 1) { 

System. err. prlntln("\nBrror: status not received. \n») ; 

) 

else { 

Sy St em, out. print In (* RAS returned status: * 

+ statusHeaning (statusPkt (01 ) ) ; 

) 

} catch (Exception e) { 

System.out .print In (e. getMes sage () ) ; 

) 

) 
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public byteO encodeRequeat (int requeatXype, String iTL_adar, 

String Im^addr, String path) 

int m « 0, Im « 0, pathLength = (reqiiestType -=* 3 M requestType 
==i 4) ? path.lengthO : 0; 

if (m_addr !- null) m = getlntegerlP (m_3ddr) ; 
if (lm_addr !- null) Ira - get Integer IP (Inua^ld^ I ' 

// NOTE: we allocate 1 byte for path even if there's no path 
// (this conforms to the RequestPacket structure of the RAS) 
byted buffer =» new byte[13 + ( < requestType 3 I I requeatType 
== A) ? pathLength : 1) ) ; 



buffer(01 = (byte) ((requestType « 16) >» 24); // request.typc 

buffer [11 - (bytfi) ((requestType « 24) >» 24); 

buffer(2] « (byte) ((pathLength « 16) »> 24); // path_length 

buffer (31 (byte) {(pathLength « 24) >» 24); 

// ra 

if (requestType =^1) { // play 

buffer (4) » (byte) (ra >>> 24); // 4 bytes of m 

bu£fer(5) - (byte) ( (m « 8) »> 24); 
buffertej - (byte) ( (m « 16) >» 24); 
buffer ("71 - (byte) ( (m « 24) »> 24); 

) 

else ( 

buffer 14] - 0 
buffer 151 - 0 
buffert6) ° 0 
buffer 171 - 0 

> 

// Ira 

buffer [8] - (byte) (Im »> 24); // 4 bytes of Im 

buffer (91 - (byte) ((Im « 8) »> 24); 
buffertlO) - (byte) ((Ire « 16) »> 24); 
buffer [11) - (byte) ( (Im « 24) »> 24); 

if (requestType — 3 I I requestType — 4) ( // commercial 
bytel) bytePath * path. get Byt ea () ; 

for (int i - 0; i < bytePath. length; i^--*-) ( 
buffer (12 > il - bytePath[i]; 

) 

} 

else { // send a rero byte aa the path if the path ia empty 
buffer[12] - 6; 

) 



return buffer; 



) 



private static int getlntegerlP (String addr) ( 

StringTokeniier st - new StringTokenizer (addr, "."); 
int ip - Of 

try { 

ip - 
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Inteqe^parselnt (at . nextTokenO ) * 256 
Integer. parselnt (St. nextTokenO ) * 256 • ^^ti ^ 
Integer. parseint (St. nextToltenO ) * 256 + 
Integer, parseinc (st .nextTolten () ) ; 



1 

catch (Exception e) ( 

System. out .println ("getlntegerlPO : error: ■ + e .getMesaage () ) ; 

} 

return Ip; 
\ II getlntegeriP 

private static String statusMeaning (byte statua) { 
switch(3tatu3) ( 
case 0: return "OK"; 
case 1: return "ERROR" ; 
case 2: return "DUPLICATE"; 
case 3: return "STATES^FULL"; 

default: return " (UNKNOWN.STATUS-" + status + ")•; 

\ 
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import java.net-*; 
import java.util.** 
import java.io.*; 

3ublic class RsSendRTCP extends Thread 
{ 

private String mAddresa? 

private int mPort; 

private String acheduleFile; 

private int ssrc; 

private InetAddress mGroup; 

private MulticastSoclcet ma; 

private int cSeq; 

private Hashtable hTable; 

public static final byte version = 2; 

public static final int pLength - 24; 

public static final int retranarait - 3; 

public static final -byte subtype - 1; 

public static final int maxHash « 7 * 86400; 

public RsSendRTCP (String addr, int p. String file) 

mftddress •» addr; 
mPort - p; 

scheduleFile - file; 

ssrc - (int) ( java. lang .Math. random () ♦ lOOOO) ; 
cSeq - 0? 

hTable - new Hashtable (); 

} 

public void run ( ) 1 
try ( 

mGroup - Inet Address .getByWame (mAddresa) / 
ma - new MulticastSoclcet (mPort) ; 
ras . joinGroup (mGroup) ; 

Buf feredReader br « new Buf feredReador (new FileReader (scheduleFile) ) ; 

String str; 

int lineNum - 0; 

while ((str » br .readLineO ) !- null) ( 
lineNum>+f 

if (str. equals (■•) ) continue/ 

StringToltenixer st - new 3tringTo)tenirer (str, " \t*) ; 
if (St. count Tokens () !- 5) ( 

System. err . print In (•Illegal number of parameters on line • 
+ lineNuffl • of " + scheduleFile) ; 

continue I 

> 

int day ■ integer -parseint (at .nextToken ()) ; 
int hour Integer .parseint (st. next Token ()) ; 
int Biinute - Integer. parsoint (st.nextToken ()) ; 
int second- integer. parseint (st.nextToken ()) ; 
int duration - integer. parseint (st , next To)cen ()) ; 
day — ; 

int hash - day * 86400 ^ hour * 3600 + minute • 60 + second; 

// System. out. printlnCInserttng • ^ day i- " * i- hour + • ■ + 

// minute f ■ ■ + second + • • + duration ♦ • ■ hash); 

hTable. put (new Integer (hash) / new Integer (duration) ) ; 
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} 

br .close ( ) ; 

while (true) { 

Calendar myCalendar • Calendar .get Instance <) ; 
int day - rayCalendar .get (Calendar .DAy_OF_WEEK> ; 
int hour - myCalendar .get ( Calendar. HOUR_OF_DAY) ; 
int minute » myCaiendar .get (Calendar. MINUTE) ; 
int second - rnyCalendar .get (Calendar . SECOND) ; 
day — ; 

int hash = (day * 86400 + hour • 3600 ^ minute * 60 + 
second retransmit ^ I) % maxHasb; 



// System, out .println ( "Now is " + day +• 
// " t second) ; 



+ hour 



minute *- 



Integer d; 

if ( (d ( Integer) hTable. get (new Integer (hash) ) ) !- null) ( 
int duration - d. intvalue () ; 



y/ create an RTCP packet 
byte () buffer « new byte (pLength] ; 
buffer(O) - (byte) (version << 6); 
buffer(O) |=» subtypes- 
buffer ID =" (byte) 204; 

short 1 - pLength/4 - 1; 
buffer [2) » (byte) (1 »> 8); 
buffer [3] « (byte) ((1 « 8) »> 8)j 



// version* p 
// subtype 
// pt 



// length (higher byte) 
// length (lower byte) 



// 3src 

bufferl41 = 

buffer [5] - 

buffer 161 - 

buffer (7) • 

// name 
buffer [81 • 
buffer (91 - 
buffer [10) 
buffer 111) 

// cseq 
buffer(12) 
buffer [13] 
buffer [14] 
buffer [15] 



(byte) {ssrc >» 24); 

(byte) ((ssrc « 8) »> 24); 

(byte) ((asrc « 16) »> 24); 

(byte) {(ssrc << 24) »> 24); 



■ 'a'; 
- 'r'; 



(byte) (cSoq >» 24); 

(byte) ((cSeq « Bl >>> 24); 

(byte) ((cSeq « 161 >>> 24); 

(byte) ((cSeq « 24) >>> 24); 



cSoq - (int) ( (cSeq — 32767) ? 0 : cSeq 1); 



// len9th of conmrcial 



buffer [20] 
buffer [21] 
buffer (221 
buffer [23] 



(byte) 
(byte) 
(byte) 
(byte) 



(duration >» 24) ; 



((duration << 
( (duration « 
( (duration << 



6) »> 24); 
16) »> 24); 
24) »> 24); 



for (int i - retranamit'H ; i>0; i — ) ( 

// time remaining to comnercial 
buffer [16} - (byte) (i »> 24); 
buffer[17] - (byte) ( (i « 8) »> 24); 
buffer [18) - (byte) ( (i « 16) >» 24); 
buffer [191 - (byte) ( (i « 24) »> 24) > 
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System. out .println( 

•Sending alert for commercial brealc starting in * + 
i + " seconds, lasting * -t- duration + * seconds*) ; 

DatagramPacket dp - new Datagrai»Packet 

(buffer, pLength, mGroup, mPort); 

ms.sendtdp); 

Thread. sleep (1000) ; 



Thread. sleep(lOOO) ; 

) 

} catch (Exception e) { 

e.printStackTrace () ; 

) 

) 

public void leave () i 

try { m3.1eaveGroup(mGroup) ; ) 
catch (Exception e) ( 

e . printStacJtTrace ( ) ; 
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iniport jdva.io.*; 
import java.util.*; 
import java.lwg**; 
import java.text.*; 

public class Schedule extends Thread 1 

private String ItnAddresa; 

private Marconi marconi; 

public static String scheduleFilo; 

public static int[) dateArray - new int(4J; 

public Schedule (String [) command, Marconi m) ( 
ImAddress * commandlOJ; 
scheduleFile » conunand(lJ; 
marconi - m; 



public void run() { _ 
try { 

byte I J requestPkt; 
boolean Clag; 

while (true) i 

BufferedReader br =» new Buff eredReader (new FlleReader (scheduleFile) ) ; 

inti) array - new int(8); 
String str; 

while ((str - br . readLine () ) !- null) ( 
int index = 0; 
for (int i-0; i<8? ( 

int endlndex - str . indexOf (' index); 

array [i] - Integer .parselnt (str. substring (index, endlndex) ) ; 
index - endIndex+1; 

) 

String fileNane atr. substring (index, atr. length () -1) ; 
getCurrentDateO ; 

if (isBetween (array) ) ( 
// start playing 

if (isAddress (fileName) ) flag - false; 
else flag - true; 

Sys tern. out. print In (•filename: •♦f ileName) ; 
if (flag! 

requcstPkt - marconi .encodeRequeat ( (byte) 4, null, ImAddress, flleNane); 
else 

requestPkt - marconi.encodeRequest ( (byte) 1, fileKane, ImAddress, null); 
ma r con i. 3 endRequest (request? )it) ; 
/* Systen. out .print li]^ (*nov in date range:"); 



for (int i-Of i<8; L^) { 

System. out. print (array (i] + * •) ; 

) 

System . out - print In () ; 
if (flag) 

Systcn.out.println ("Playing file "^-f ileName) ; 
else 

Systen.out. print In ("Redirecting packets from •♦fileName); */ 

while (true) ( 

Thread. sleepdOOO) ; 
getCur rent Date ( ) ; 
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if (fisBetween (array)) break; 

} 

// stop playing 

requestPkt - marconi .encodeRequest ( (byte) 2, null, ImAddreaa, null) ; 
niarconi . sendRequeat ( requestPKt ) ; 
) // if 

) 

) //while 

catch (Exception e) ( 

System. out .print In (e .getMessage () ) ; 

\ 



public boolean isAddresa (String str) ( 
int court-0; 
int index-0; 

while ( (index=str.indexOf (' , index)) !° -I) ( 
count*-*-; 
index4+/ 

I 

if (count 3) return true; 
else return false; 



public static void main (String argsO) throws Exception ( 

if I args. length 1-1) { 

Sy sten. out .print In t "Usage : Schedule ochedule data filo>") ; ,/ 
return; 

\ 

String scheduleFilo - arg3[0]; 
while (true) ( 

BufferedReader br - new Buf feredReader (new FileReader (scheduleFile) ) ; 

inttl array - new int (8); 
String str; 

while ((str - br . readLine () ) I- null) ( 

int index - 0; 
for (int i-0; i<8; ( 

int endlndex - str .indexOf (' index); 

array[i) - Integer .paraelnt (str . substring (index, endlndex)); 
index - endlndex-fl; 

} 

String fileName - str . substring (index, str , length () -1) ; 
String localNana - "LOCAL*; 
getCur rent Data ( ) ; 

if ( isBetweea (array) ) ( 
// PIAY 

Systefm.oiit:.prlntln ("current time:*); 
for (int i-0| i<4; i^) { 

Syaten.out.print (dateArray [i] * * "); 

) 

Systoa.out .println () ; 

Syaten. out .println ("date range:"); 

for (int i-0; i<8; i4-+) ( 

System.out .print (array (i] + " ") ; 

) 

System. out .println ( ) ; 

Syaten.out.println ("Playing file 'tfilcNarae) ; 
whil« (true) ( 

Thread.sleepdOOO) ; 
getCurrentDate ( ) ; 
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if ( risBetween (array) ) break; 

) 

// STOP PLAYIHG 
} // if 
) 

} //while 
I // main 

public static void getCurrentDate () ( 
Date myDate - new Date<); 

Calendar myCalendar - Calendar. getlnstonce () ; 
dateArrayiOl =* myCalendar . get (Calendar . OA Y_OF_WBEK) ; 
dateArrayll) - myCalendar . get (Calendar . HOUR_Or_DAY) ; 
dateArray[2) p myCalendar . get (Calendar .MIKUTE) ; 
dateArrayOI myCalendar. get (Calendar . SECOND) ; 



public static boolean isBetween (int I ) array) ( 

for (int i=arrdyt01; ;i=<itl)%7) ( 
if (i — dateArray(O)) ( 

if (i !- array(O) &« i !« arrayt4)) 
return true; //between 2 days 

if (i — array{0)) { //sometinie on tho left boundary day 
if (dateArray (1) < array{l)) // if hour is earlier 
return false; 

if (dateArrayll! " arraylD) { // figure out the minutes 

if (dateArray (2) < array (21) return false; ^# 
if (dateArray (2) — array (2]) ( // figure out the seconds ^, 
it (dateArray I 3J < array (3]) return false; 
if (dateArrayJ3) — array(3] II arraylO] !- arrayI4J) 
return true; 

} 

else if (dateArraytOl !- array [4] > return true; 

) 

else if {dateArray [OJ !- array [4]) return true; 

) 

if (i =« array[4)) \ //sometime on the right boundary day 
if (dateArrayll) > array (5)) // if tine is later 
return false; 

else if (dateArraydl < array (5]) //haa already been chec)ced for early 

return true; 
else { // hours are eq[ual 

if (dateArray (2] < array(6)> return true; 

if (dateArray [2] > array(S)) return falae; 

//minutes are equal 

if (dateArray (31 > array(7]) return false; 
return true^ 

\ 

) 

break; 

) 

if (1 — array (41) break; 

} 

return false; 

) 
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) // class 
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CircBuf£*r. Thu ^ 17 14:15:58 199S 1 

import java.iang.*; 
import java.util.*; 
import java.io.*; 

public cLaas CircBuffer extends Thread ( 
private int roaxSize; 
private int current Index? 
private Buf f erEntry t ) arrays- 
private int delay - 100; 

private AudioOutputStreani aos; 

private int 5eq - 0; 

private void write (byte () payload) { 
try { 

aos . write (payload, 0, payload . length) ; 

catch (Exception e) ( 

System. out .print In (e . getMessage () ) ; 

) 

) 

public CircBuffer (int raaxBuf ferSize) ( 
maxSize ™ maxBuf f erSize; 
currentlndex - 0; 

array new Buff erEntry [maxSize] ; 

) 

public void enqueue (BufferBntry be) ( ^ r 

array [be. seq % maxSize] " be; 

} 

public void incrSeq () { 

3eq - (aeq — 32767) ? 0 : aeq ^ 1; 

) 

public void run() { 
int i; 

ao0 » new AudioOutputStr«an() ; 

while (true) ( 

for (i-0; i<raaxSize; i++) { 

if (array[9eq % maxSize) null) \ 
brealc; 

) 

else incrSo<i(); 

} 

if (i — raaxSize) { 
continue; 

\ 

seq - array [aeq % naxSize] .seq; 
Date date - new DateO; 
long tine - date*getXiiie () ; 

if (array [seq % maxSize) -ts arraylseq % maxSizel .offset + delay < time) ( 

System. err. printlnClate pac)cet: ta - " t arraylseq % majcSirel.ta + • current tim 
e - • + time + • offset - " + array [seq % raaxSize) .of f set) ; 
array (seq % inaxSize] - null; 
continue; 

} 
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if (arrayfaeq % maxSize] .ts + array(3eq % tnaxSize) .offset > tine) { 
incrSeqO ; 

//System. out .pcintin ("Packet ■ + seq • ia too early to play"); 
continue; 

) 

\ 

System. err .println ( "writing pac)cet: seq=' seq^ " ssrc=* > array (seq % maxSize) 
*- rc + - ts-" + array (aeq % maxSire) . ta) ; 

write(array [seq % maxSize) .payload) ; 

arraytseq % tnaxSize] » null; 
Thread.yieldO ; 

I // while true 
) // run 
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Suff*r«ntry. Thu^n r 14:16:10 1999 

class BufferBntry { 

public int v, ssrc, ts, seq, length; 
public long offset; 
public byte I) payload; 
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/* 

IRC uses local class proraptUser, which takes care of console input/output, 
rt displays a menu, gets user input and displays the return values of 
invoked remote methods. 
•/ 

import java.util.*; 
import java.io.*; 

public class PromptUser { 
static String command; 
static Buf feredReader br; 
static String mAddr; 
static String ImAddr; 
static String path; 

* Display the menu 
*/ 

public static void displayO ( 

System. out .println(*\n\n Menu "); 

System. out .println<*l. play") ; 

System-out .println ("2 . stop"); 

System. out .println<*3. local play") ; 

System. out .println ("Q- quit") ; 

System. out .print (*\nSelect an option: "); 

) 



// read a number corresponding to user's option and convert it to 
// character 

public static char get Input <) { 
char choice - ' e' ; 
try< 

br - new Buf feredReader (new InputStreamReader (System, in) ) ; 
choice- tchar)br.read() ; 

} 

catch (Exception e) ( 

System. out .println (e .getMessage 0 ) ; 

\ 

return choice; 

) 



public static String [] getPlayCoramandO ( 
System.out.print <"Enter OO <LM>: •); 

try( 

br - new Buff eredReader (new InputStreamReader (System. xn) ) ; 
command « br.readXine () ; 

) 

catch (Exception e) { 

System.out .println (a. getMessage 0 ) ; 

} 

StringTokenirer at ° new StringTokeniter (command) ? 
int argc - st .countTokona () ; 
String [I array - new String (argc) ; 

for (int i-0; i<drgc; i++) 

arraydJ - st .nextTokenO ; 
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return array; 

} 

public static St ring () getLocaiPlayCommand () { 

System. out. print ("Enter <LM> <SCHEDULE FrLE>: "); 

try{ 

br * new Buff eredReader (new inputStreamReader tSysceni. in) ) ; 
command - br . readLine () ; 

) 

catch (Exception e) { 

System. out .print In (e. get Message ( ) 1 ; 

} 

String n array « now String (2 J; 

StringToK^nizer st =• new St ringToJcenizor (command) ; 

for (int i - 0; st .hasMoreTokens ( I 44 i < 2; i+-+) ( 
array [i] ■» st . nextToken ( ) ; 

) 

return array; 



public static String getStopCommand () { 
System, out. print ("Enter <LM>: •); 

try! 

br - new Buf feredReader (new InputStreamReader (System, in) ) ; 
command - br . readLineO ; 

) 

catch (Exception e) { 

System. out .print In (e.getMessage 0 ) ; 

) 

return command; 

I 
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/• MD5C.C - RSA Data Security, tnc, MD5 mea sage -digest algorithm 
•/ 

/• Copyright (C) 1991-2, RSA Data Security, Inc. Created 1991. All 
rights reserved. 

License to copy and use this software is granted provided that it 
is identified as the "RSA Data Security, inc. md5 Message-Digest 
Algorithm" in ail material mentioning or referencing this software 
or this function. 

License is also granted to make and use derivative works provided 
that such works are identified as ■derived frora the RSA Data 
Security, Inc. MD5 Message-Digest Algorithm" in all material 
Tientioning oc referencing the derived work. 

RSA Data Security, Inc. makes no representations concerning either 
the merchantability of^this software or the suitability of this 
software for any particular purpose. It is provided "as is" 
without express or implied warranty of any kind. 

These notices must be retained in any copies of any part of this 
documentation and/or software. 
V 

linclude "global. h" 
tinclude "mdS.h" 
linclude <menory.h> 

static char rcsidlJ - "Sid: md5c.c,v 1.1 1997/12/17 12:52:36 hgs Exp 

/• Constants for MDSTransform routine. 
*/ 

ffdefine Sll 7 
Idefine S12 12 
tdefine S13 17 
Idefine S14 22 
Idefine 521 5 
Idefine 522 9 
Idefine 523 14 
Idefine 524 20 
•define 531 4 
Idefine 332 11 
Idefine 533 16 
Idefine 334 23 
Idefine 541 6 
Idefine 542 10 
Idefine 543 15 
Idefine 544 21 

static void MDSTransfora PROTOJISX ((urNT4 (4), unsigned char (64])); 
static void Encode PROTO^IST 

{(unsigned char *, 0IHT4 unsigned int) ) ; 
static void Decode PROTOJ.IST 

( (0INT4 *, unsigned char *, unsigned int)); 

static unsigned char PADDING[64) - { 

0x80, Or 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, Or 0, 0, Or 

Or Or 0, 0, 0, 0, 0, 0, 0, 0, 0, Or 0, Or 0, 0, 0, 0, 0, Or 0, Or 0, 

Or 0, Or 0, 0, 0, Or Or 0, Or 0, 0, Or 0, 0, Or Or 0, 0 

}; 

/* Fr G, H and I are basic MD3 functions. 
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♦define F{x, y. z) < ( (x> & cy) > I ^ 

♦define Oix, y, i> < < <x) a (r)) | ( (y> t (-z))) 

♦define H(x, y, x) < <x) ^ (y) - <x) ) 

♦define I tx, y, x) ( <y) - ( (x) I (-z))) 

/• ROTATE_LEFT rotates x left n bits. 

♦ define ROTATE_lXFT(x, n) ( ( (x) « (n)) I t(x) » (32-(nJ))) 

/* FT, GG, HH, and II t ransf drmat ion3 for rounds 1, 2, 3, and 4. 
Rotation i3 separate fcorti addition to prevent recoraputat ion . 
•/ 

♦define FF(a, b, c, d, x, 3, ac) { \ 
(a) F ((b), (c), (d)) (x) ^ (UINT4)(ac); \ 
(a) - ROTATE_LEFT ((a), fa)); \ 
(a) 1-- (b); \ 
> 

♦define GG(a, b, c, d, x, ac) { \ 
(a) G (<b), (c), (d)) (X) ¥ (UINT4)(ac); \ 
(a) - ROTATE_LEFT ((a), (3)); \ 
(a) (b); \ 
) 

♦define HH(a, b, c, d, x, 3, ac) ( \ 
(a) ^- a ((b), (c), (d)) ^ (X) ^ (0INT4)(ac); \ 
(a) - ROTATE_LEFT ((a), (3)); \ 
(a) (b); \ 

) 

♦define IKa, b, c, <i, x, 3, ac) { \ . 
(a) 4- r ((b), (c), (d)) ^ (X) 4- (UIMT4)(ac); \ ji 
(a) - ROTATE_LEFT ((a), (S)); \ 
(a) 1-- (b); \ 
> 

/* MD5 initialization. Begins an MD5 operation, writing a new context. 
*/ 

void MDSInit (context) 

MD5_CTX •context; context */ 

{ 

context ->count (01 - context->count [IJ - 0; 
/* Load magic initialization constants* 

•/ 

context->state[01 - 0x67452301; 
context->state[ll - 0x«fcd*b89; 
context->3tateI2) - Ox98badc£e; 
context->3tatel31 - 0x10325476; 



/* MD5 block update operation. Continues an MD5 me s 3 age-digest 
operation, processing another message bloc)c, and updating the 
context. 
*/ 

void MDSUpdate (context, input # inputLen) 

MD5_CTX •context; /* context •/ 

unsigned char * input; /* input block •/ 

unsigned int inputLen; /* length of input block */ 

{ 

unsigned int i, index, partLen; 

/* Compute number of bytes mod 64 */ 

index - (unsigned int ) ( (context->count tO] >> 3) & Ox3F) ; 
/* Update number of bits */ 

if ( (context->count (01 +- ( (UINT4) inputLen « 3) ) < ( (UINT4) inputLen « 3)) 
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context->count (11++; 
context->count (U += ( (UINT4) inputLen » 29); 

partLen - 64 - index; 

/• Transform as many timea as possible. */ 
if (xnputLen partLen) ( 
memcpy 

t (POINTER) 6context->buefer[ index) , (POINTER) input , partLen); 
MDSTransform (context->state, context->buf fer ) ; 

for (i » partLen; i + 63 < inputLen; i +- 64) 
MDSTranaform (con text ->3t ate, iinput[il); 

index - 0; 

) 

else 
i - 0; 

/* Buffer remaining input •/ 
memcpy 

( (POINTER) « context->buf fer [ index) , (POINTER) (input til, 
inputLen-i) ; 

) 

/* MD5 f inalization. Ends an MD5 message-digest operation, writing the 
the message digest and zeroizing the context. 
*/ 

void MDSFinal (digests context) 

unsigned char digest (16); /* message digest ♦/ 

MD5_CTX *context; /* context •/ 

{ 

unsigned char bits (6); 
unsigned int index, padLen; 

/* Save number of bits */ 

Encode (bits, context->count , 8); 

/* Pad out to 56 mod 64, */ 

index - (unsigned int) ( (context->count (0) » 3) £ 0x3f ) ; 
padLen » (index < 56) ? (56 - index) : (120 - index); 
MDSUpdate (context, PADDING, padLen) ; 

/• Append length (before padding) •/ 
MDSUpdate (context, bits, B); 



/• Store state in digest •/ 

Encode (digest, context->state, 16); 

/* Zeroize sensitive infozisation. */ 
memsat ( (POINTER) context, 0, sizeof (♦context)); 
} /* MDSfinaX •/ 



/* MD5 basic transformation. Transforms state based on block. 
*/ 

static void MDSTransform (state, bloc)c) 
aiNT4 state [4); 
unsigned char block (641; 

' UINT4 a - statelOI, b - 3tate[l), c - 3tatet21, d - 3tato[3), x(l6J; 
Decode (x, block, 64); 
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II (a, b, c, d, x[ 81, S4l, Ox6fa87e4f ) ; /• 57 */ 

II (d, a, b, Cr x(15], S42, 0xfe2ce6e0) ; /* 59 */ 

II (c, d, a, b, x( 6), S43. 0xa30l43l4)? /* 59 •/ 

II (b, c, a, x[131, S44, 0x4e0811al); /* 60 V 

11 (a, b, c, x( 4), S41, 0xf753-7e82) ; /* 61 */ 

II (d, a, b, c, x[llK S42, 0xbd3af 235) ; /• 62 V 

II (c. d, a, b, xl 2), S43, 0x2ad7d2bb) ; /• 63 •/ 

II (b, c, d, a, S44, 0xeb86d391); /• 64 V 



state(O) +- a; 
state (1) b; 
3tatet2i f« c; 
3tate(3) i-" d; 

/• Zeroize sensitive information. •/ 
memset ( (POINTER) x, 0, aizeof (x) ) ; 



* Encodes input (UINT4) into output (unsigned char). Assumes len is 

* a multiple of 4- 
•/ 

static void E^ncode (output, input, len) 

unsigned char 'output; 

UINT4 'input; 

unsigned int len; 

{ 

unsigned int i, j; 

for (i - 0, j - 0; j < len; j 4) ( 

output{j} • (unsigned char) (input (i) & Oxf f ) ; 
output(j+l) ^ (unsigned char) ( (input ti) » 8) 6 Oxff ) ; 
outputlj+2) « (unsigned char) ( (input til » 16) & Oxff ) ; 
outputfj+3) - (unsigned char) ( (input li] » 24) & Oxff); 

) 

) 

/• . , . 

* Decodes input (unsigned char) into output (UINT4) . Assumes len is 

* a multiple of 4 . 
*/ 

static void Decode (output, input, len) 

UINT4 'output; 

unsigned char 'Input; 

unsigned int len; 

( 

unsigned int i, j; 

for (i - 0, j - 0; i < Ion; i++, j 4) 
outputdl - ( <UIHT4) input (j]) I { ( (UINT4) input I j^^l ) I « 8) I 
(( (011174) input (Jt21> « 16) I (( (0INT4) input ( j^■3) ) << 24); 

) 
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ilZlin 1999 



* Generate a random 32-bit quantity. 



rinclude oy3/tiine.h> /* gettimeof day ( 

^include <uni3Cd.h> /♦ get..() */ 

^include <3tring.h> /• atrncpyO */ 

♦include <stdLib.h> /• atoi O */ 

♦ include <3tdio.h> /• printfO •/ 

♦ include <3y3/ut3najne.h> /• unAineO */ 

♦ include <time.h> /* clock 0 */ 
♦include "global. h" /* from RFC 1321 
♦include "mdS.h* /* from RFC 1321 



extern long gethostid (void) ; 

static char rc5id[J - '•$rci: random32 . c, v 1.2 1998/09/29 16:31:37 hga Exp S*; 

♦define MD_CTX MD5_CTX" 
♦define MDInit MDSInit 
♦define MDUpdate KDSUpdate 
♦define MDFinal MDSFinai 
cypedef unsigned long u_int32; 

static u_int32 md_32 (char *3tring, int length) 
{ 

MD_CTX contexts- 
union ( 

char c[16]; 

u_int32 xC4)f 
) digest; 
u_int32 r; 
int i; 

MDInit (4 context) ; 

MDUpdate. (^context, (unsigned char •) string, length); 
MDFinal ((unsigned char *)«digest, tcontext); 
/♦ XOR the four parts into one word */ 
for (i - 0, r 0; i < 3; i^-*-) r digest. x[i); 
return r; 
) /• nid_32 */ 



/* 

• Return random unsigned 32-bit quantity. 
•/ 

uint32_t random32(int type) 
( 

struct ( 

int typo; 

struct timeval tv| 

clocJc^t cpu; 

picL-t pid; 

u_long hid; 

uid^t uid; 

gidL-t gid; 

struct utsname name; 
> a; 

gettioaofday (&d.tv, 0) ; 
3. type - type; 
3. cpu - cloc)t 0 ; 
s.pid - getpidO ; 
3. hid - gethostidO; 
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2 



3 .uid - getuid< ) ; 
s.gid - getgidO; 
uname {4 3. name) ; 

return md_32 ( (char •)&3, 3izeof(s)); 
I /• random32 */ 



* 



r 
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import java.io.*; 
import java.util.Date; 

/•^^ 

* An audio output stream is an output stream for writing data to a 

* {possible dummy) audio device. 

* <P> 

* The stream records performance statistics, such as the milliseconds of 

* •dead air", * the number of writes that were late, etc. Statistics are 

* kept following the first write{) invocation. 

* <p> 

* For accuracy, the class keeps statistics internally in microseconds, 

* but exports them in milliseconds. 

* <P> 

* On architectures supporting the •/dev/audio" device file (Solaris, Linux), 

* the AudioOutputStream will also write the data to the audio device. 
• 

* eauthoc Alexander V, Konstantinou 

* ^version SRevision: 1.5 $ 
•/ 

public class AudioOutputStream extends OutputStream { 
/** 

* microseconds per byte for 8 KHz, 8-bit MDLAW samples 
*/ 

public static final long m9pb_8KH2_8bit_HLAW - 125; 

private long expiresMicros; 
private long raicrosPerByte; 
private long nissedMicros; 
private long lateWritea; 

private FileOutputStreara f ©stream - null; 
/•* 

* Create new AudioOutputStream with default encoding 9 KHz, 8-bit MLAW 

* <p> 

* On architectures supporting a "/dev/audio* device file, the constructor 

* will attempt to open the device for writing (but will not fail if 

* this is refused) . 
*/ 

public AudioOutputStream 0 \ 
super ( ) ; 

microsPerByte - mspb„8KHz_8blt_ilLAW; 

// Try to open the /dov/audio device file 
try { 

fostream - new FileOutput Stream (" /dev/audio* ) ; 
} catch (Exception e) ( 

System. err. printlii(*!!!! in Can't open /dev/ audio !!!!!!!!!•); 
fostream - null; 

) 

/•* 

* Create new AudioOutputStream for an un)tnown encoding which 

* expands a byte of data to "raicrosecondsPerByte" <B>micro</B>3econds 

* <p> 

* Note that the value is in <B>raicroseconds<B>, not milliseconds. 

* <P> 

* NO attempt will be made to open the "/dev/audio" device file due 

* to the unknown format. 
*/ 

public AudioOutputStream (long microsecondsPerByte) ( 
superO ; 



f » 
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microsPerByte = microsecondaPerByte; 

fostream « null; // unkown encoding is not written to audio device 

• Resets audio play statistics 
•/ 

public void resetStatsO { 
expiresMicroa - 0; 
missedMicroa =" 0; 
latewrites =• 0; 

) 

• Updates statistics for "count" bytes were buffered for audio output 

private void logWriteBytes (int count) 1 

long currentMicros - System. cur r entTimeMill ia ( ) * lOOOf 
if (currentMicros > eKpiresMicros) ( 
if <expiresMicro3 > 0) { 

missedMicros +- currentMicros - expiresMicros? 
-h+lateWrites; 

) 

expiresMicros =■ currentMicros + count • microsPerByte; 
) else { 

expiresMicros ^— count * microsPerByte; 

} 

) 

* Writes the specified byte to the audio device. 
* 

• Use of this method is discouraged, as the overhead for obtaining 

• the current time will be significant compared to the play time 

* for one byte. 
*/ 

public void write (int b) throws lOException { 
logWriteBytes (1) ; 

if (fostream null) fostream. write (b) ; 

) 

♦ Writes b. length bytes from the specified byte array to the audio 

* device > 
* 

* Avoid very small byte arrays for the same reason as write Unt b) . 
•/ 

public void write Ibyto b(]) throws lOException ( 
logNriteBytes (b. length) ; 
if (fostream 1- null) fostream. write (b) ; 

> 

• writes len bytes from the specified byte array starting at offset off 

• to the audio device. 
• 

* Avoid very small lengths (len) for the same reason as write (int b) . 
•/ 

public void write{byte b[), int off, int len) throws lOException { 
logWriteBytes (len) ; 

if (fostream !- null) fostream, write (b) ; 

) 
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* Flushes chis output stream and forces any tjuffered output bytea to 

* be written out. Currently a no-op (does nothing). 
•/ 

public void flush () throws lOException ( 

* Closes this output stream and releases any system resources associated 

* with this stream. 
*/ 

public void closet) throws rOException { 
resetstats ( ) ; 
if (fostream != null) ( 

fostream. close ( ) ; 

fostream =• null; 

) 

) 

* Returns the number of milliseconds of "dead air" up to the last 

* write. 
• 

* Succesive invocations of this method without other intervening 

* AudioOutput Stream method invocations will return the same value. 
V 

public long getMissodMillisAtLastWrite < ) ( 
return (missedMicros / 1000); 

) 

/ ^* a 

* Returns the number of milliseconds of "dead air" accumulated so far. 
* 

* Succesive invocations of this method may not return the same value if 

* there is no buffered data for output, as this method returna the 

* total so far (current time) . 
•/ 

public long getMlssedMillis () { 

long currentMicroa - System, currentTiraeMillis ( ) * 1000; 

if (currentMicros > oxpiresMicros) { 

if (expiresMicros — 0) // special case - no writes so Car 

return 0; 
else 

return ( (missedMicros ^ (currentMicros - cxpiresHicroa) ) / 1000); 
} else ( 

return (missedMicros/ 1000) ; 

> 

) 

/** 

* Returns the nuntoer of late writes counted so far 
V 

public long getLateWriteCount ( ) { 
return (lateWrites) ; 

) 

* Returns the expiration time in milliseconds of the current audio 

* playing. 
• 

* If no audio is currently buffered, will return the time 

* when the last byte completed playing. 

* Time is represented as microseconds between the current time and 

* midnight r January I, 1970 UTC. This measure is system dependent, 
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• Flushes ttiis output atrcaro and forces any butfered output bytes to 

♦ be written out. Currently a no-op (does nothing). 
•/ 

public void flush () throws lOException { 
> 

* Closes this output stream and releases any system resources associated 

• with this stream. 
*/ 

! public void close 0 throws lOException ( 
resetstats 0 ; 
if (fostream !« null) { 

fost ream. close < ) ; 

fostream => null; 

) 

} 

/•* 

• Returns the number of milliseconds of "dead air" up to the last 

* write, 
* 

• Succesive invocations of this method without other intervening 

• AudioOutput Stream method invocations will return the same value. 
*/ 

public long getMissedMillisAtLastWrite ( ) ( 
return {misaedMicroa / 1000); 

) 

/♦* 

* Returns the number of milliseconda of "dead air* accumulated so far. 
* 

* Succesive invocations of this method may not return the same value if 

* there is no buffered data for output, as this method returna the 

• total so far {current tine) - 
•/ 

public long getMissedMillis () { 

long currentMicros - System. currentTimeMillis ( ) * 1000; 

no writes so far 



expiresHicroa)) / 1000); 



if (currentMicros > expiresMicros) ( 

if (expiresMicros ~ 0) // special case - 

return 0; 
else 

return ( (raissedMicros ^ (currentMicros - 
I else { 

return (missedMicroa/lOOO) ; 

) 

} 



/** 

* Returns the number of late writes counted so far 
*/ 

public long getLateWriteCount () { 
return (latcWritcs) | 

) 

/•* 

* Returns the expiration time in milliseconds of the current audio 

* playing* 
* 

* If no audio is currently buffered, will return the time 

* when the last byte completed playing. 

* Time is represented as microseconds between the current time and 

* midnight, January 1, 1970 UTC. This measure is system dependent, 
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long sieepMillia - (long) (2 • <ao3 .getBuf f ecExpirat 
lisO) • Math.randoraO ) ; 

if (sleepMillis > 0) ( 

System. out .println (-Sleeping for " + aleepMillis ^ ' ...*); 
Thread. sleep(3leepMilli3) ; 

} 

} while (n !=> -1) ; 

ao3 .printStata () ; 
aos. close () ; 
} catch (Exception e) ( 
e.printStacJcTrace () ; 

> 

) // class AudioOutputStream 
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import java.awt.*; 
import java.io.*; 

public ciaas TextEdit extends Franie ( 

public TextEdit (String (] corumandArray, Marconi tn) ( 
thia.m =» m; 

thia.commandArray - commandArray; 

setTitie ("TextEdit") ; 

Panel pi ■ new Panel (); 

pi .setLayout (new FlowLayout () ) ; 

pi. add (new LabeK 'filename : ")); 

filename - new TextField (convraandArray ( 1 J , 20); 

pi .add (filename) ; 

add ( "Center" r pD; 

Panel p2 « new Panel (); 

p2 . setLayout (new FlowLayout () ) ; 

p2 . add (createButton =» new Button ("Create") ); 

p2,add(finishButton => new Button ("Finish")); 

add ("South", p2); 

) 



public boolean handleEvent (Event event) ( 

if (event. id Event . ACTIOM_EVEMT t& event. target — createButton) { 
String fname «• filename .getText () f 
if ( fnarae. equals ("") ) return true; 
• boolean flag - false; 

try { 

BufferedReader br - new Buf feredReader (new FileReader (fname) ) ; 

) ! ! 

catcli (FileNotFoundExceptlon e) ( 

flag - true; 

> 

if (Iflag) ( 

Systera.out .println ("file "+fnaio«+* already exists"); 
return true; 
) */ 

Frame ne ■ new NewEdit (fnane, this); 
ne.re3ize(200, 150); 
this.hideO ; 
ne. showO ; 
return true; 

) 

if (event. id — Event .ACT rON_j;VENT && event. target f inishButton) ( 
dispose () ; 

ra, sendSchedule (commandArray, Thread, cur rent Thread ( ) ) ; 
Thread . cur rent Thread ( ) . auap«Rd ( ) ; 
return true; 

} 

return super .handleBvant (event) ; 

) 



/* 

public static void main (String ( J args) { 
String [) atr - new Stringd; 
Frame f - new TextEdit (str) ; 
f .setSizeOOOr 150); 
f .showO ; 

) 

*/ 

private TextField filename; 

private Button createButton, finishButton; 

private String () comraandArray; 
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.mporc java.io.*; 
.mport java.ucll.*; 
.mport java.lang.*; 
.mport java.text.*; 

)ublic class Schedule extends Thread ( 

private String ImAddress; 

private Marconi marconi; 

Public static String scheduleFile; 

public static intlJ dateArray - new int[41; 

public Schedule (String (1 command, Marconi m) ( 
ImAddress - command 10 ) ; 
scheduleFile • command ( 1 ) ; 
marconi - ro; 

} 

public void runO { _ 
try { 

byte [J requeatPJit; 
boolean flag; 

while (true) { 

BufferedReader br - new Buff eredReader (new FileReader (scheduleFile) ) ; 

int[) array - new int(8I; 
String atr; 

while ((atr - br .readLino () ) !- null) ( » 
int index • 0; 

StringTokenirer st - new StringTo)conicer (atr, • I 
for (int i«0; i<8; i+-^) { 
/* int endlndex - str.indexOfC index); 

arrayli] =• Integer .parseint (atr -substring (index, endlndex) ) ; 

index - endlndex+l; •/ 

array {i] - Integer .parselnt (at .next ToXen ()) ; 

) 

// String fileName - str. aubatring (index) ; 

String fileName - st . nextToJcen ( ) ; 
getCurrentDate ( ) ; 

if (isBet ween (array) ] { 
// start playing 

if (isAddr e S3 (fileName) ) flag - false; 
else flag - true; 

System. out .println( "fileName: •-ff lleName) ; 
if (flag) 

requeatPJtt - Mrconi-encodeRequeat I (byteM. null, ImAddresa, fileName); 
else 

requeatPkt - marconi. encodeReque3t( (byte) U fileName, ImAddresa, null); 
marconi. sendReqaest (requeatPkt) ; 

/* System, out .print In C'now in date range:"); 

for (int i-0; i<e; i*-*) { 

Sy stem.out. print (array li) > ■ ")? 

) 

System. out . print In ( ) ; 
if (flag) 

System. out. println( "Playing file "i-f ileName) ; 
else 

System. out. println(»Redirecting packets from "+fileName); / 
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while (true) ( 

Thread. sleepdOOO) ; 

getCurrentDate <) ; 

if ( lisBetween (array)) break; 

> 

// stop playing 

requeatPkt = raarconi .encodeRequest ( (byte) 2, null, ImAddreas, null), 
marconi .sendRequeat ( requestPkC) ; 
) // if 

) 

) //while 

) 

catch (Exception e) ( 
e.printStac)cTrace 0 ; 

) 

) 

public boolean isAddredS (String str) { 
int count-0; ~ 
int index=0; 

while ( (index=3tr . indexOf (' . ' , index)) i- -1) { 
count +♦-; 
index+'*-; 

) 

if (count 3) return true; 
else return false; 

) 

public static void main (String argsO) throws Exception ( 
try ( 

if (arga-length !- 1) ( 

System. out .println( "Usage : Schedule ochedule data file>"); 
return; 

} 

String acheduleFile - arg3(0]; 
while (true) ( 

Buf feredReader br - new Buf feredReader (new rileReader (acheduleFile) ) ; 



into array - new int [9]; 
String str; 

while ((str - br.readLine () ) !- null) ( 

int index - 0; 
for (int i=0; i<8; i*+) ( 

int endlndex - str. indexOf (' index); 

array |i] » integer. paraeint (str .substring (index, endlndex)); 
index - endIndex-t-1; 

} 

String fileNam - s tr. substring (index) ; 
String localMaa» - "LOCAL*; 
getCurrentDate <) f 

if ( isBetwMn (array) ) ( 
// PLAY 

Syaten. out .print In ('current time:"); 
for (int i-0; i<4; i++» ( 

System. out .print (dateArray [i] + " •); 

System.out .printlnO ; 

System. out .print in ('date range: 

for (int i«0; i<8; i++) ( 

System.out .print (array [i] + " 

\ 

System.out .printlnO ; 

System.out .println ("Playing file '^f ileNaine) ; 
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while (truel { 

Thread. sleep < 1000) ; 

getCurrentOate () ; 

if (! isBetween (array) ) brea)c; 

) 

// STOP PLAYING 
I // if 
) 

) //while 
) 

catch (Exception e) { 
e . printStac)tTrace ( ) ; 

) 

\ // main 

public static void getCurrentDate () ( 
Date myDate « new DateO; 

Calendar myCalendar » Calendar .get Instance () ? 
datoArraylOJ myCalendar .get (Calendar. DAY_OF_WEBK) -1; 
dateArray(l) « myCalendar .get (Calendar .HOUR_OF_DAY) ; 
dateArray[21 => myCalendar .get (Calendar .MINUTE) ; 
dateArcayO) - myCalendar .get (Calendar . SECOND) ; 

I 

public static boolean isBetween (int ( 1 array) ( 

for (int i«array(0|; ;i-»(i-H)%7) ( 
if (i — datoArray (0) ) \ 

if (i !- array 10] «C i !- array [4)) 
return true? //between 2 day a 

if (i array (OJ) { //sonotime on the left boundary day 
if (dateArray[l] < array (11) // if hour ia earlier 
return false; 

if (dateArray[l) array(l)) ( // figure out the minutea 
if (dateArray (2) < array [2]) return false; 
if (dateArray [2] ~ array (2)) { // figure out the seconds 
if (dateArray (31 < array(31) return false; 
if (dateArray (3] — array (3) II array (0) !- array (4|) 
return true; 

} 

else if (dateArray (0) !" array [41) return true; 

> 

else if (dateArray [0) I- array [4)) return true; 

if (i array (4)) { //sometime on the right boundary day 
if (dateArray (1] > array (3)) // if time is later 
return false; 

else if (dateArray 111 < array [5]) //has already been checked for early 

return true» 
else { // houra are equal 

if (dateArr«y[2J < array 161) return true? 

if (dateArray [2] > array [6)) return false; 

//minutes are equal 

if (dateArrayl3J > array [7]) return false; 
return true; 

) 

) 

brea)t; 

\ 

if (i — array[4]) break; 
return false; 

I 
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) // class 
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import java.awt.*; 
import java.io.*; 

public class NewEdit extends Frame ( 

public NewEdit (String fileNane, Frame f) ( 
this.f =- f; 
try { 

bw = new Buf feredWriter (new FileWriter ( f ileName) ) ; 

) 

catch (lOException o) ( 
System. exit (0) ; 

) 

this . f ileNarae = fileName; 

setTitle ('NewEdit") ; 

Panel pi ^ new Panel (); 

pi .setLayout (new FlowLayout () ) ; 

newButton - new Button ('New Entry"); 

pi . add (newButton) ; 

finishButton « new Button (*Fini3h"); 
pi .add (finishButton) ; 
add ("Center", pi) ; 

) 



public void processCdit (Edit Info info) < 
String space - • "; 
try { 

bw. write (info. fromOay, 0, 1); 
bw. write (space, 0, 1); 

bw. write (info. fromHour, 0, inf b . fromHouc. length ()) ; 
bw. write (space, 0, 1); 

bw. write (info. fromHin, 0, info. froreMin. length ()) ; 
bw. write (space. Or 1); 

bw. write (info. fromSec, 0, info. froreSec. length ()) ; 

bw. write (spdce# 0^ 1); 

bw. write (info. toDay, 0, 1); 

bw. write (space, 0, 1); 

bw. write (info. toHour, 0, inf o.touour. length ()) ; 
bw. write (space, 0, 1); 

bw. write (info. toMin, 0, inf o.toHin. length ()) ; 
bw. write (space, 0, 1); 

bw. write (info. toSec, 0, inf o.toSec. length (}) ; 
bw. write (space, 0, 1); 

bw. write (info. filename, 0, inf o. filename. length ()) ; 
bw.newl.ine () ; 

\ 

catch (lOException e) { 
System. exit (0) ; 

) 

> 



public boolean handleSvwt (Event event) ( 

if (event .id — Event .ACTION_^EVENT ki event. target newButton) ( 
Editlnfo in - new BditlnfoOi 
EditDialog ed - new BditOielog (thiSi in); 
ed.showO ; 

} 

else if (event, id — Event .ACTIOM_,EVENT 6i event. target — finishButton) ( 
try { 

bw.closeO ; 

) 

catch (lOException e) ( 



) 

dispose 0 ; 
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f .ahowO ; 

} 

return true; 

> 

private Button newButton, f iniahButton; 
private String fileName; 
private Buf f eredWriter bw; 
private Frame f; 



class Editlnfo ( 

String fromDay, toDay, froniHour, toHour, froraMin, toMin, fromSec, 
toSec, filename; 

Edit Info (String fromDay, String toDay, String frortiHour, String toHour, 
String fromMin, String toMin, String fromSec, String toSec, 
String filename) \ 

this, fromDay - fromOay; 

thia.toDay =• toDay; 

this . f romHour => froraHour; 

thia.toHour « toHour; 

this.fromMin • fromMin; 

this.toHin « toMin; 

this.fromSec - fromSec; 

this.toSec « toSec; 

this .filename - filenajne; 



class Days { 
List days; 
DaysO < 

days * new Li3t<l, false); 

days.addltemCO: Sun") ; 

days . addit era ( " 1 : Mon» ) ; 

days . addltem ( "2 : Tuo") ; 

days . addl t em < ■ 3 : Wed" ) ; 

days . addl t em ( • 4 : Thu" ) ; 

days . addltem ( "5 : Fri") ; 

days . addl t em ( • 6 : S a t ■ ) ; 

days . select (0) ; 



class CditDialo9 extends Dialog { 

public EditDlalog(NewEdit s>arerkt, Editlnfo u) I 
super (parent, "Edit Entry", true); 
fromDay - new DayaO; 
toDay » nev DaysO; 
Panel pi • new PanalO; 
pi . setLayoQt (new <»ridLayout < 9, 2 ) ) ; 
pi. add (new Label (•From day:*)); 
pi . add < fromDay . days ) ; 
pi. add (new Label ("Fron hour;")); 
pl.addCfromHour - new Text Field (2) ) ; 
pi. add (new Label ('From minute:")); 
pi .add (fromMin « new TextField(2) ) ; 
pi. add (new Label ("From second:")); 
pl.add(fromSec - new TextField (2) ) ; 
pl.addinew Label{*To day:*)); 
pl.addCtoDay.daya) ; 
pi. add (new Label ("To hour:")); 
pi .add(toBour - new TextField (2) ) ; 



EditlnfoO () 



55 



wo 00/79734 



PCTAJSOO/16913 



Thu 




14 '19:03 



3 



pi. add (new Label ("To minute:^))? 

pl.add(toMin - new TextField (2) ) ; 

pi. add (new Label C To second:")); 

pl.add(toSec - new TextField (2) ) ; 

pi . add (new Label ( "File/Channel : • ) » ; 

pi .add (filename =■ new TextField , 20)); 

Chec)cboxGroup g - CheckboxGroup < ) ; 

Panel p3 - new Panel (); 

p3. set Layout (new FlowLayout {) ) ; 

p3.add (localBox =» new Chec)tbox ("Local"* g, true)); 

p3.add(globalBox => new Chec)tbox t "Global", g, false)); 

add ("Center", p3) ; 

add("Nocth", pD; 

Panel p2 = new PaneH); 

p2.add(okButton - new Button (-0)t") ) ; 

p2.add (cancelButton =• new Button ("Cancel") ) ; 

add ("South", p2); 

resize (200. 400); 



public boolean action (Event event. Object arg) ( 
if (arg. equals ("Ok") ) 1 

if (fronHour.getText 0 .equals ("") II toHour.getText 0 .equals C" ) 
II froniKlin.getTextO .equals ("") II toMin.getText {) .equals (" ") It 
fromSec.getText 0 .equai3("") I I toSec .get Text () .equals f) 
I I filename.getText () .equals C") ) 
return true; 
try { ^ 
if (integer.parselntifromHour.getText ()) <0 II 



Integer. parseint (fromHour. get Text () ) > 23 M 
Integer.parseint (toHour.getTextO ) < 0 II 
Integer.parseint (toHour.getTextO ) > 23 M 
Integer. parse Int (fromHin.getText () ) < 0 11 
Integer .parselnt (froniMin. getText () ) > 59 II 
Integer- pareoint (toMin.gotTextO ) < 0 M 
Integer.parseint (toMin.getText () ) > 59 I I 
Integer -parse Int (fromSec.getText {) ) < 0 II 
Integer.parseint (fromSec- get Text 0 ) > 59 II 
Integer -parseint (toSec.getText 0 ) < 0 II 
Integer .parselnt (toSec-getText () ) > 59) 



return true; 

catch (NuitberForaatException e) { 
return true; 

} 

String fname ° now String (); 
String str; 
boolean flag - faXs^; 
if (globalBox.getStateO) { 
try ( 

BufferedReader fy. - new Buf f eredReader (new FileReader ( ".^napsta") ) ; 
while ( (str - b. readLine ( ) ) (- null) { 
int index •0? 

int endlndox - str .indexOf (' index); 

String addr - str -substring (index, endlndex) ; 

System . out - print In < • st r : " +at r . substring ( endlndex+ 1 ) ) ; 

if ( (str. substring (endIndex+1) ) -compareTo (filename .getText ()) —0) { 




fnane - addr; 
flag « true; 
break; 



> 

b. close 0 ; 
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catch (lOException e) t) 
if ('flag) { 

System- out .print In (•Channel name '^-f ilename .getText () +• not found"!; 
return true; 

y 

) 

else fname - filename. getText () ; 
dispose 0 ; 

Editlnfo result = new Editlnfo ( fromDay .days .get Select edit era () , toOay .days .getSelected 

^ temO , 

fromHour. get Text () , toHour .getText () , f romMxn .getText ( ) , 
toMin .get Text 0 , froraSec.getText ( ) f toSec. getText () , fname); 
( (NewEdit) getParent () ) .processCdit (result) ; 

\ 

else if (arg. equals ('Cancel") ) { 
dispose ( ) ; 

) 

else return super . act ion (event , arg); 
return true; 



public boolean handleEvent (Event evt),( 

if (evt.id == Event .wrNDOW_DESTROY) disposeO; 
else return super .handleEvent (evt) ; 
return tru«; 

) 

• * 

private TextField froniHour, toHour, froiuMin, toMin, fromSec, to Sec, ■ filename; ,j 

private Button o)iButton, cancelButton; 

private Days froraDay, toDay; 

private Checkbox localBox, globalBox; 
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^* raarconiNet - Irternet Radfo Network 

* Distributed Radio Antenna Server (RAS) : tIRC Action HandLerl 
* 

♦ 5<marconi.irc.>IRCActionHandler. java -v2 - 0 (prototype version), 1999/04/21 S 

* 0jd)cl.2, *riK. 
V 

package marconi.irc; 

import java.awt.*; 
import java.avt .event . *; 
import java . util- * ; 
import java.io.*; 

/•* 

• This class handles actions taken by IRC user. 
*/ 

public class iRCActionHandler { 

public static ActionListcner listControl - new Act lonListener t ) ( 
public void actlonPerf omcd(ActionEvent e) { 
lRCControl3-entEy_l .setText 

( IRCDirectory . di rectoryLi3t_l . get Item 
( iRCDirectory .directoryList^l.getSelectedlndexO ) ) ; 
String textfield - IRCCont rol3.entry_l. get Text () ; 
StringXokenizer dir - new StringTokenirer (textfield, • ")? 
int id - Integer .parseint (dir. nextToken 0 ) ; 
if (IRCDirectory. owner. playChannol (id) ) I 

System. out . print In (•marconi , ire. IRCActionHandler • + 

* .act ionPer formed: playing channel • 
> id ^- •••); 

else ( 

IRCDirectory. owner. St opChannel (} ; 

System. err. print In ("marconi.irc. IRCActionHandler" ♦ 

■ .act ionPor formed: error listening.*); 



) 
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/* marconiNet - Internet Radio Notwork 

* Distributed Radio Antenna Server (RAS) : (IRC GUI Controls) 
• 

* $<raarconi.irc.>IRCControls. java -v2 . 0 (prototype version), 1999/02/15 S 

* 8jdkl.2, -riK. 
•/ 

package marconi . ire; 

import java.awt.*; 

import java.dwt .event .* ; 

import java.util-*; 

import java.net.*; 

import java,io.*; 

/•* 

* This panel contains user interfaces to the applet. 
'/ 

public class IRCControls extends Panel ( 
public static TextFreld entry.l; 
private static int WIDTH = 600; 
private static int HEIGHT ^ 100; 

/•• 

* Instantiates the control panel. 
•/ 

public IRCControls () { 

GridBagLayout grid - new GcidBag Layout () ; 
GridBagConstraints cons - new GridBaqConstraints <) ; 
setLayout (grid) ; 

cons. fill - GridBagConstraints. NONE; 
cons.weightx - 0.0; 

// selected station (id name) 

entry_l =» new TextField (40) j 

grid.setCon3traint3<entry_l, cona) ; 

entry.l . setForeground (Color .yellow, darker () ) ; 

entryll. setBackground (Color .blue. darker () .darker () ) ; 

add(entry_l) ; 

validate () ; 

// resize 

setSiie (WIDTH, HEIGHT) ; 

> 

) 
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niarconiNec - internet Radio Network 

• Distributed Radio Antenna Server (RAS) : I IRC Directory Controlsl 
• 

* $<marconi . raa . >rRCDirectory . java -v2 . 0 (prototype version), 1999/04/20 S 

* ejdkl.2, -riK. 

>ackage marconi.icc; 

.mport java.dwt.*; 

.mport java . avft . event . *; 

^mport java . util .Haahtable; 

Import java.net.*; 

Import java.io.*; 

import marconi , ras . MarconiServer; 

Import marconi . util . CDPPacket ; 

/ * • 

• This panel contains user interfaces to the applet. 
*/ 

public class iRCDirectory extends Panel 
implements Runnable \ 

• This thread updates the announcements for the locally supported channels. 
•/ 

private Thread updateThread - null; 

private static long U^UPDATE - 7500; 

public static IRCUarApplet owner; 
public static Label lab«l„l; 
public static List direct oryLiat_l; 
private static int WIDTH - 600; 
private static int HEIGHT - 400; 

/** 

* Instantiates the directory display panel. 
•/ 

public IRCDirectory <IRCUarApplet main) \ 
owner ■ main; 

GridBagLayout grid - new GridBagLayout ( ) ; 
GridBagConstraints cons - new GridBagConstraints () ; 
setLayout (grid) ; 

cons. fill - GridBagConstraints .NONE; 
cons. weights * 1.0; 

// label 1 

cons. weights ■ 1.0; 

cons.gridwidth • GridBagConstraints .REMAINDER; 
label_l - new Label (); 

label_l. set Teart (•Local Channel Directory*) ; 
grid.setConatr«dnts(label.l, cons); 
label_1.3etForeground (Color .white) ; 
add(label^l) ; 
validate () ; 

// list 1 - global 

cons.gridwidth - GridBagConstraints .REMAINDER; 
directoryLi3t_l - new List (20, false); 

directoryLi3t_l.addActionLi3tener (IRCActionHandler.listControl) ; 
grid .setConstrainta (directoryList_l, cons) ; 
directoryLiat_l .3etForeground(Color .yellow. brighter 0 ) ; 
direct oryLiat_l.fletBac)tground( Color .dar)cGray) ; 
add(directoryList_l) ; 
validate () ; 
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// resiro 

setSiJe (WIDTH, HEtGHT) ; 
start ( ) ; 



• Starts the directory update. 
V 

public void start () ( 

updateThread ^ new Thread (this) ; 
updateThread. stare () ; 

} 

/•* 

• The run methods for the two threads. 

public void runO ( 

local directory 
while (Thread. currentlhread () = updateThread) { 
try { 

Thread. sleep (L_UPDATE); 

Hashtable cdp_loo)cup - owner .getCache () ; 

if (directoryList.l.getlterrCount () > 0) ( 
directoryLi3t_l . reraoveAll ( ) ; 

} 

for (int i • 0; 1 < owner. MAX-.CHANNELS; H-^) I • ' 

String Id - String. valueOf (i) ; t- 
if (cdp.lookup.containsKey <Id) ) ( 

CDPPacket cdp * (CDPPacket) cdp_IoDkup.get (Id) ; 
dir«ctoryList_l.add(cdp,id ♦ ■ • cdp. name. 

Integer .parselnt (cdp. id) ) ; 

} 

else { 

diroctoryList_l . add ( Id) ; 

} 

) 

if (cdp_Iookup.containsKey (Marconi Server. LOCALS TA) ) { 

CDPPacket cdp » (CDPPacket) cdp_lookup. get (MarconiServer. LOCALS TA) ; 
directoryLi3t_l .addled^. nane) ; 

I 

) 

catch (Exception e) { 

System . ecr .println ( 'marconi . ire . IRCOirectory . run : • ) ; 
e.printStackTrace () ; 

) 

) 

) 

) 
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/• cnarconiNec - Internet Radio Network 

• Distributed Radio Antenna Server (RAS> ; (IRC Uaer Applet) 

• $<marconi.irc.>IRCU3rAppiet. java -v2 . 0 (prototype version), 1999/04/20 S 

• ejdkl.2, -riK. 
•/ 

package marconi.irc; 

import java.dpplet . *; 

import java.awt.*; 

ir&port java.util.*; 

import java.net.*; 

//import java.rmi.*; 

//import java . rmi .server .* ; 

import raarconi . util . 

import marconi . util . rtsp. IRC; 

Import marconi . raa . RAS; 

import ma rconi . raa .Marconi Server; 

/** 

• This applet is used by an IRC user. 

• Gauthor *riK, 

• ^version SReviaion: 1.0 $ 

• aaee niarconi . raa .MarconiServer 

• Qsince prototype vl.O 
•/ 

public cla33 IRCUsrApplot extends Applet 

impleroenta java. io . Serialicable, Runnable 1 



•/ 

private MuLticaatSocket cap_receivor - null; 
protected Haahtablo capCache - nulli 

/•• 

• This thread updates the announcements for the locally supported channels* 
*/ 

private Thread directory Thread - null; 
private static long I^UPDATB • 10000; 

// miscelLaneioua variables 
private static int width - 0; 
private static int height - 0; 
//protected RAS rasServer - null; 
protected int MAXJCHAWELS - 20; 

final static String olaijiame - ■marconi .ras .IRCUsrApplet"; 
// tools 

iRCDirectory directory - null; 
IRCControls controls • null; 
IRC listener - null; 

/*• 

* Initialize the applet and setup display area. 
*/ 

public void initO { 



/** 

* Session Announcement Protocol (SAP) resources, 

* Interfaced via. Channel Directory/Description Protocol (CDP) • 



try ( 



width - Integer . parseint (getParameter ( "APPLWIDTfl* ) ) ; 
height - Integer. par seint (getParaneter ("APPLHEIGHT*) ) ; 



// lookup RAS (HarconiServer) 
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//ORl* URl^Ke " getDocuroentB«3e() ; 

//System, out .print In (obj_nanie ".init: locating server"); 
//rasServer • (RAS) Naming. lookup ( •//• ♦ getParameter ( "RASHoat* ) 
// ^ + getParameter CRASPort* ) 

// 1- "/raarconi . raa.MarconiServer" ) ; 



// init variables 

//MAX_CHANNELS = rasServer . getMaxChannels () ; 
capCache - new Hashtable ( ) ; 

} 

catch (Exception o) ( 
// fatal error 

System. err .println (obj_naine ".init: "); 
e . printStackTrace ( \ ; 



// join CAP multicast group 
try ( 

cap_receiver = new ^4ult icaat Socket (MarconiServer. CAP _PORT) ; . 
cap_receiver . joinGroup ( InetAddcess .getByName [MarconiServer . LOCAL_CAP) ) ; 

\ 

catch (Exception e) ( 

System. out .print In (obj_naiiie ^ *.init:"); 
e.printStackTrace 0 ; 

} 

// draw display area 
setupOisplay () ; 



// start 

listener - new IRCO; 
dircctoryThread » new Thread<this) ; 
directoryThread , start ( ) ; 



/** 

* Display the applet, 
*/ 

public void setupDisplay () { 

setBackground (Color .black) ; 

directory ° new IRCDirectory (this) ; 
controls • new IRCControls () ; 
GridBagLayout grid ** new GrldBagLayout () ; 
GridBagConstrainta cons - new GridBagConstraints () ; 

// setup grid 

int rowHeightaO - <400, 100); 
grid.rovH^ights - rowHeights; 
set Layout (grid) ; 

cona.fill - GridBagConstraints .BOTH; 
// add directory lists 

cons.gridwldth • GricfflagConstralncs. REMAINDER; 
cons.woightx • l.O; 
cona.gridheight - 1; 

grid. setConstraints (directory, cons) ; 
add (directory) ; 
validate () ; 

// add controls 

cons.gridwidth - GridBagConstraints. REMAINDER; 
coAs.weightx - 1.0; 
cons.gridheight - 1; 
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grid. setConstrainta (controls, cons) ; 
add (controls) ; 
validate () ; 

re3ize(width, height); 

) 

/** 

♦ Fcee resources when closing applet. 
•/ 

public void destroy (» i 

// release sockets and leave announcement group 
try I 

cap_receiver. leaveGroupdnet Address. getByName (MarconiServer ,LOCAL_CAP) ) ; 
cap_receiver . close ( ) ; 

) 

catch (Exception e) 1 

e .printStacKTrace 0 ; 

) 

stopChannel () ; 
directoryThread « null; 

//try ( 

// rasServer.terrainateO ; 
//> 

//catch (ReraoteException e) { 
// e .print StackTrace () » 
//) 

remove (directory) ? 
remove (controls) / 

) 

/•• 

* Run method. 
*/ 

public void runO \ 

// cache update hour 

long hour « System, cur rentTiraeMill is () ; 
/* 

* Global directory thread running. 
*/ 

while ( Thread. currentThreodO — directoryThread) ( 
/* 

♦ Receive COP paclieta and maintain channel databaao. 
*/ 

try { 

DatagrasPacket recr_pkt - CDPPacket •compose () ; 
cap_jreceiv«r . race i vo ( recv^pkt ) ; 

CDPPacket cdp - new COPPacket <recv_pkt) ; 

System, out .print In (obj_;iame i- *.run: cdp parsed*); 

// update announcement appropriately 
if ( 'capCache. cental nsKey (cdp* id) ) { 
capCache.put (cdp.id, cdp); 

System. out. printlniobj^ame + ".run: new cdp cached for channel-' 
+ cdp. id) ; 

) 

\ 

catch (Exception e) { 
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e. print StacKTraceO ; 

^ 

// time to refresh cache (daily) 

Long current_hour « System. currentTimeMillis () ? 

if (current_hour > hour + Times tamp. DAY) I 

Systen.out .printia(ob j_nan>e i- ".run: routine -refreshing directory cache. 

refcesh.cache 0 ; 

hour Tireestanp. DAY; 

I 

/* 

• Interval b/w each loop for receiving local channel directory. 
•/ 

try i 

Thread. sleep (L_UPDATE) ; 

) 

catch (interruptedException e) I 
) 

} 

) 

* Removes old cache entries. 
•/ 

protected void ref ce3h_cache () ( 

long current_hour = System. currentTiraeMillis <) ; 

synchronized (capCache) ( ^ ' 

enumeration capList * capCache . elements () ; ,i 
while (capLlat .hasMoreElementa () ) { 

CDPPacket cdp » (COPPacket) capLiat .nextBlement () ; 
If (current_hour > cdp.tineStamp + CDPPacJtet ,TTL) { 
capCache . remove (cdp . id) ; 

} 

) 

) 

) 

/*• 

* rnforra server that the specified channel is being listen to. This 

* RMI based triggering is very inefficient and not scalable. So 

* alternate approach based on RTCP should replace this. 
*/ 

public boolean playChannel (int id) ( 
boolean status - false; 

if (capCache. containalCey (String. valueOC (Ld) ) ) ( 

CDPPacket cdp <- (CDPPac)cet) capCacne. get (String. valueOf( id) ) ; 
try { 

// kill prervioua thread if running 

liotener . atop ( ) ; 

/* 

* The below statement is commented out because the listener 

* is now capable of sending RTCP signals for triggering. 
* 

status * ras Server. playChannel (id) ; 
♦/ 

status - true; // replace above 
listener. start (cdp. MADDR, cdp.MPORT); 

) 

catch (Exception e) ( 

e.printStac)cTrace() ; 
return false; 
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return status; 

} 

else { 

return false; 

) 



■ Stops listening to whatever is playing. 
V 

public void stopChannel () { 
listener . stop ( ) ; 

I 

/** 

• Returns the current state of the local channel announcement cache. 
•/ 

protected synchronized Hashtable getCacheO ( 
return capCache; 



* Return applet information. 
•/ 

public String getAppletInf o ( J { 
return "IRC listener tool"; 

) 
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'* raarconiMet - internet Radio Metwork 

* Diatributed Radio Antenna Server (RAS) : (AD GUI Controlal 
* 

* $<marconi.raa.>ADControl3. java -v2 . 0 {prototype version), 1999/05/16 $ 



Qjdkl.2, -riK. 
*/ 

package marconi.ras; 



.mport java.awt.*; 

Import java.awt .event . •; 

Import java.io.*; 

Import marconi . util . Vector2; 

/• • 

* This panel contains user interfaces for the ad insertion. 
•/ 

sublic class ADControls extends Panel { 
public static RASMgrApplet owner; 
public static Choice, ida; 
public static TextField entry_l; 

public static Button button_2* buttor\_3, button_4; 

public static List directoryList_l; 

private static int WIDTH = 600; 

private static int HEIGHT • 200; 

private static Vector2 ads - new Vector2(); 

/*• 

* Instantiates the control panel. 
*/ 

public ADControls (RASMgrApplet main) ( 
owner - main; • 

GridBagLayout grid » new GridBagLayout 0 ; 
GridBagConstraints cons - new GridBagConstraints <) ; 
setLayout (grid) ; 

cons. fill • GridBagConstraints. BOTH; 
cons.weightx =» 0.0; 

// channel id 

ids « new Choice (); 

updatelDs () ; 

grid. setConstraints (ids, cons); 
ids .3etForeground(Color. black) ; 

/ / id3 . setForeground (Color • yellow . darker ( ) ) ; 

ids . setBackground (Color . llghtGray) ; 

// ids. setBackground (Color. black) ; 

add (Ids); 

valldateO; 



// connnercial £11% input 
entry_l - now TaxtPield(20) ; 
grid.aetConstraints(entry_l, cons); 
entry_l. set Foreground (Color -black) ; 

// entry^l. setForeground (Color. yellow. darker () ) ; 

entry_l. 3etBackground«::olor. gray. brighter 0 ) > 

// ent ry_l. set Background (Color.blue. darker () .darker () ) ; 

add<entry„l) ; 
validate 0; 

// add comnercial 

cons.gridwidth - GridBagConstraints .REMAINDER; 

button_2 =- new Button(* Add Commercial *); 

but 1 00-2. set Act ionCoramand(" Add Commercial*) ; 

button_2. addActionListoner (RASActionHandler .buttonControl) ; 



67 



wo 00/79734 



PCT/USOO/16913 



AOControl* . j*^ Jto X7 14:23:45 1999 

button_2.setBackground(Color.IiglitGray) ; 

// buttoiv_2.30tBackground (Color. black) ; 

but ton_2. setForeground (Color. black) ; 

// button_2.3etForeground (Color. red) ; 

grid.aetConatrainta {button_2, cons) ; 

add (butt oru2) ; 

validate () ; 



// list 

// cona.weightx - 1.0; 

cons.gridwidth - GridBagConatrainta . REMAINDER; 
directocyLi3t_l - new List (5, false); 
grid.setConstraints {directoryLi3t_l, cons) ; 
di rectoryList^l . setForeqround (Color . black) ; 

// directoryList_l . setForeground (Color. yellow .brighter () ) ; 

di rectory Li3t_l . setBackground (Color . white) ; 

// directoryLi9t_l .sotBackground (Color. darkGray) ; 

add(direct.oryLi3t_l) ; 

validate (); 

// submit corareercial list 

cons.gridwidth » G ridBagConatr a int 3 . RELATIVE; 

button_3 =* new Button(" Subaiit List "); 

buttcn_3. set Act ionConuiiand(" Submit Conunercials" ) ; 

button_3 .addActionListener (RASActionHandler .buttonControl) ; 

buttonj . sctBackground (Color •lightGray) ; 

/ / button_3 . aetBackground (Color . black) ; 

button_3. set For eg round (Color. black) ; 

/ / button^3 . setForeground (Color . red) ; 

grid.3etConstraint3 (button.3^ cons) ; 

add(button_3); 

vaildateO; 

// remove commercial 

cons.gridwidth - GridBagConstraint a. REMAINDER; 

button_4 - new Buttoni* Remove All •) ; 

button_4 - sotActionCoranand ( 'Remove Commercials • ) ; 

button_4 . addActionListener (RASActionHandler .buttonControl) ; 

butt on_4. set Background( Color. lightGray) ; 

/ / butt 00-4 . set Background (Color . black) ; 

button^4 . setForeground (Color .black) ; 

/ / button_4 . setForeground (Color . red) ; 

grid . setConatraints (button_4^ cons) ; 

add(buttoo.4) ; 

validate ( ) ; 

// resize 

set Sice (WIDTH, HSIGBT) ; 

} 



* Add additional entry. 
*/ 

protected static void processAddO ( 

if (entry.l.getlextO .length 0 > 0) ( 
try ( 

String entry - Integer .parseint (ids .getSelectedltemO ) + • • 1- entry_l .get: 

tO; 

directoryList_l.add(entry) ; 
ads , addElement (entry) ; 

} 

catch (NumberFomat Except ion e) ( 

owner.showMea3age( 'Please select a channel t*r true); 
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) 

// clear input fields 
entry^l.setText (••) ; 

} 

/** 

* Remove all entries. 
*/ 

protected static void proc e as Remove <) ( 
if (ads.sizeO > 0) { 

directoryList_l.remov€All () ; 
ads . removeAl lElements ( ) ; 

} 

) 

* Submit the commercial list to the server. 
•/ 

protected static void processSubrait ( ) ( 
try { 

if (ads. size () > 0 64 owner, rasServer . submitComnercialList (ads .toStringArray ()) ) 

owner . showMcs sage (•Commercial list submitted. false); 
processRemove 0 ; 
€ntry_l . setText ( • ■ ) 

} 

else ( 

owner. 3howMe3sage( "Commercial list could not be submitted!*, true); , ^ 
» f J 

) 

catch (Exception e) ( 

owner.showMessage ("Commercial list could not be submitted!", true); 

) 

) 

/-* 

* Updates available channel ids. 
*/ 

protected static void updatelDsO ( 
ids . renoveAll ( ) ; 

for (int i - 0? i < owner. channolIDs. length; i+-i-) ( 
if ( owner. channel IDs (i) ) ( 

idd.add(String.valueO£ (i) ) ; 

> 

) 

if (ida.getltonCovnt () — 0) { 
ida.addCBMPrf") ; 

) 

) . 

> 
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/* marconiNet - internet Radio Network 

• Distributed Radio Antenna Server (RAS) : (Channel Classl 
• 

• S<marconi.ra3.>Channel. java -v2 . 0 (prototype version), 1999/01/06 $ 

• 9jdkl.2, -riK. 
•/ 

package marconi.ras; 

import java.io.*; 

import java.net.*; 

import java.util.*; 

import java . rmi . * ; 

import marconi . ut il . * ; 

import marconi . ut il . rtsp. *; 

import marconi , rsc. RSC; 

import java , security . Security; . 

import javax . crypto. * ? 

import javax . crypto. spec. *; 

import au - net .aba. cryptcr. provider. ABAPro vide r; 



• The <code>Channel</code> class creates two threads in which it can start 

* the neccessary operations for maintaining the channel. First, it creates 

• a thread that listens and monitors the RTCP signals from IRCs. when this 

• thread detects that there is at least one IRC that wants to listen to this 

• channels it creates the second thread which begins performing the redirection 

• process (receive content from global address, decrypt, write content to 

• local address) . The <i>rtcp thread</i> continues the monitoring so that 

* if it detects that no one is listening to the channel anymore it terminates 

* the <i>redirection thread</i>. This helps reduce the bandwidth being wasted. 

* Additionally, <code>Channel</code> will store the details of its content 

• provider (radio station) and the broadcast/multicast mediun. 

* 
• 

* ^author -riK. 

* ^version $Revioion: 1.0 S 

* esee marconi. ras .Marconi Server 

* gsee marconi . ras. StationProfile 

• Qsince prototype vl.O 
*/ 

public class Channel implements Runnable { 

final static String obj_pame - •marconi. ras. Channel*; 



* The assigned channel number. 
*/ 

protected int chaniD; 
/** 

* The radio station. 
•/ 

private RSC station - null? 
/*• 

* The radio station's hostname. 
•/ 

private String host - null; 
/*• 

* The radio station nane. 
♦/ 

public String name - null; 



/*• 
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* The main category o£ this channel's content (music I news I sport s | , 
♦/ 

public String category - null; 
/♦* 

* The content description. 
*/ 

public String description » null; 
/** 

* The origin of the content. 
•/ 

public String origin » null; 
/*♦ 

* The language used in the content. 
*/ 

public String language • null; 
/** 

* The radio station's url (not in use by the current protocol). 
•/ 

public URI* url - null; 
/** 

* The station's glocal multicast address, 
protected tnet Address g_maddr; 

/•* ' 

* The station's local multicast address. 

protected InetAddress l_maddr; 
/• 

* The encryption resources. These private declaration allows for later 

* extension where the hard-coded values such as the SEK algorithn and key 

* length can be obtained from announcement. In such cases various encryption 

* methods can be supported and allows the encrypting party (content sender) to 

* decide on which algorithm to use. 
V 

private byte t I SEK « null; // session encryption key 

int 3ek_id - -1; // RSC registration id 

byte I ] publicKey « null; // RSA public key 

byte(l privateKey - null; // RSA private key 

private final static String SECRCT.JVXG - *RC4"; // encryption algorithm 
private final static int 5EIKLEN - 8; // encryption key length 

/•• 

* Channel database initialized (install JCS and thread counter) . 
*/ 

private static boolean DB_rNZTIALIZEO - false; 
/•* 

* Daily program schdule. 
•/ 

private Hashtable programSchedule - null; 
/** 

* Daily connercial schedule. 
*/ 

private Hashtable commercial Schedule ^ null; 
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* The radio antenna server can activate the channel broadcast xng by 

* starting this <code>channeiThread</code>. 
*/ 

private Thread channelThread - null; 

* The channel broadcasting does not actually begin unless this RTCP listener 

* thread detects that there is at least one listener present at the time. 
♦/ 

private Thread rtcpThread = null; 

* This variable indicates the state of the thread (active or suspended) . 
•/ 

private boolean threadSuspended => false; 
/** 

* Manages the number of running threads (channels) . 
protected static ThreadCountManager threadCounter - null; 

* The RTCP listener. 
•/ 

private RTCPListener rtcpListener - null; 
private RTCPSocket rtcpRegistry » null; 

/* 

• Multicast resources. ^ ^ 

byte recvJbufO; // receiver buffer 

byte sendLJ>uf {); // receiver buffer 

DatagramPacket recv_pac)c; // receiver packet 

DatagramPacket sendLp^ck; // receiver packet 

private MulticastSocket recv^msock; // multicast socket for receiving 

private MulticastSocket sendLmsock; // multicast socket for sending 

private boolean SOCKET_IN_USB - false; // prevents abrupt socket kill 

/** 

* Creates a new thread and starts the <code>ChaAnel</code> operation 

* which consists of broadcasting (multicasting) the channel contents 

* to its local clients and storing the station profile. 
* 

* Qparan chan_id the channel number. 

* eparam naddr the local multicast address. 
V 

public Channel (int chax^idf ZnetAddresa maddr) { 



// install jce provider 
if ( ! DB_INtTIALI£BD) { 

threadCounter new ThreadCountManager () ; 

DB_lHlTIALI2EO - Security . addProvider (new ABAProvlderO ) > -1; 

} 

// initialize channel 
Chan ID • chAiv_id; 

programSchedule » new HashtableO; 
cornmercialSchedule • new HashtableO; 
g_n>«ddr » null; 
l_(iiaddr maddr; 

// initialize rtcp listener 

rtcpRegistry » new RTiTPSocket (Madd r Dispense r* rtcp_jaap (maddr) » 

HarconiServer. IRC^ORT-f 1, true); 
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rtcpLiatcner - new RTCPLiatencr (rtcpRegistry, 
rtcpListener .start () ; 
rtcprhread « new Tbreadfthia) ; 
rtcpThread. start <) ; 

} 

* This <code>run</code> method implements the channel's broadcast 

* operation. 
•/ 

public void runO ( 
/• 

♦ Channel thread running. 
•/ 

while (Thread. currentThreadO — channeiThread) ( 

// receive audio packet 
S0CKEX_IN_USE =• true; 
try { 

// init receiving packet 

recv_buf «■ new byte (Marconi Server .MAX-PAYLOADIEN 

+ MarconiServer.MAX_RTPHDRLEN] ; 
recv_pac)c - new DatagraniPacket (recv_buf , recv^buf . length) ; 
recv_jn30ck.receive (recv_paclc) ; 

//System, out . print in ('received RTP from • i- recv_pack. getAddrcss () + -t- i 

cv^ack.gotPort () ) ; 
) 

catch (Exception e) 1 , ; 

Syatera.out .println(obj_name ♦ ".run: channel-* + chanID); 
e . printStackTrace ( ) ; 

) 

S0CKET_rN_usE - false; 

7/ Decrypt & send local 
int n - recv_paclt.getLength() ; 
if (n > 0 (ft SEK !- null) { 
try { 

//Cipher cipher - Cipher .get Instance (SECRET_AI<G) ? 

//cipher, init (Cipher. DECRYPT^MODE, new SecretKeySpec (SEK, SECRET.ja,G) I ; 

//byte (I sendJouf - cipher .doFinal (recv_pack .get Data ()> ; 

bytoll send^uf • recv_pac)c.getData () ; 

sendLpack - new DatagrarePacket (s«ndLJ>vif # n, l^addr, 

MarconiServer . IRC_PORT) ; 
3end_JDaoclt.3end(3end_pack, (byte) MarconiServer .LOCAL^TTL) ? 
//Systen. out .println ("sent to • ■^ sendj>ac)i.getAddress () + + sen4_p** 

k.getPort () ) ; 

} 

catch (Ejcception e) ( 

Sy8teffl.out.println(obj_naiiie ♦ ".run: *); 
e .printStackTrace { ) ; 

} 

) 

/* Uncomnent b«low to use variable sleep feature, (and conment above) . 

* Sleep, (accordingly wrt ♦ of running channels) 

•/ 

try { 

Thread. sleep (threadCounter. gets leepTimeO ) ; 

synchronized (this) ( 

while (throadSuspendad £6 channeiThread *» null ) ( 
waitO; 
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) 

} 

> 

catch (InterruptedException e) ( 
) 

/••/ 

// let other channels (threads) run (time-slicing) 
//Thread. yieldO ; 

) 

/* 

* RTCP listener thread running. 
V 

while (Thread. currentThreadO — rtcpThreadJ ( 

//System.out .println(ob j_nani6 ¥ ".run: channel-* + chanID + " num ircs««" t rtcpRe 
gistry .getNumMemberaO ) ; 

// determine whether or not to start the channel thread 
if (iisOnlineO rtcpRegiatry.getNuiuMembera () > 0) ( 
try ( 

start (); 

System, out .println (obj^amo + •.run: channel-" -f chanID 
+ • started'); 

} 

catch (Exception e) ( 

System. err .println (obj_name + 

••run: cannot start channel-* + chanID); 

) 

// determine whether or not to stop the channel thread 
if (isOnlineO rtcpRegiatry.getNunMenbera () ~ 0) f 
stopO ; 

Sy3ten.out.println(obj_^ama + ■•run: channel-* ♦ chanID 
-I- • stopped** >; 

} 

/* Un comment below to use variable sleep feature* (and comment above) . 

* Sleep, (accordingly wrt # of running channels) 

•/ 

try { 

Thread . sleep ( threadCounter . getSleepTime ( ) ) ; 

synchronized (this) ( 

while (threadSuapended 46 channelThread !* null ) { 
waitO; 

) 

) 

} 

catch < InterruptedException e) ( 
) 

/•*/ 

// let other channels (threads) run (tine-slicing) 
//Thread. yieldO; 

} 

/*• 

* Starts the broadcast thread for this channel. The channel will begin 

* to listen on its content provider's data stream and do its protocol 

* process (strip-off header, checlc for special pac)tet, decrypt, etc.) 

* and broadcast (multicast) the remaining audio data to all clients tuned 

* to this channel - 
* 

* ^exception TooManyChannclThreadaException if too many 
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* <code>Ct)aiinelThread</code>9 are running (broadcasting) . 
*/ 

public synchronized void start () throws TooManyChanneLThreadsException { 

if (lisOnlinoO) { 

if (g:.jnaddr !- null 4& threadCounter . addThread () | { 
System. out . println (ob j_naree 

+ ".start: initializing channel-* 
+ chanID) ; 

// create sockets 4 join group 
try { 

send^msock - new MulticastSocket ( ) ; 

recv_msock - new MulticastSocket (MarconiServer. RSC_PORT) / 
recv_m3ock . joinGroup (g_maddr) ; 

) 

catch (lOExceptlon e) ( 

Systom.crr .println (Ob j_narae + ".start:"); 
e .printStacktrace 0 ; 

^ 

// start channel announcement thread 
channelThread - new Thread(this) ; 
channelThread . start ( ) ; 

) 

else ( 

throw new TooManyChannolThreadsException 

(obj_nanic + •.start: too many threads cunning^) ; 
) • ' 

) i t 

else i 

throw new illegalThreadStateException 
(obj^^ane 

■¥ ".Start: broadcast thread already running for channel-* 
+ chanID) ; 

) 

} 

/** 

* Stope the broadcast thread for the channel. The channel itself is not 

* to be destroyed. 
*/ 

public synchxonired void stopO { 

if <isOnllna()) ( 

if (threadCounter.renoveThreadO ) ( 

// free sockets C threads 
try { 

ChannelThread * null; 
vbilo (SOCXE7.IN.USE) ( 
Thread. sleep (3) ; 

} 

recv_jii3ock.leaveGroup(g_paddr) ; 
recy_n^ock .close ( ) ; 
send.jnsock .close () ; 

) 

catch (Exception •) ( 

Systen.err.prlntln(objL^arae -t- •.stop:*); 
e. print S tackTrace () ; 

) 

finally { 

notify 0 ? 

) 
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) 

else i 

// do nothing 

) 

> 

else { 

throw new I llegalThreadStateExccpt ion 
(obj_naine 

+ •.3top: broadcast thread not running for channel-* 
-f chanlD) ; 

} 

} 

* Stop all threads and destroy this object. 
•/ 

public synchronized void destroy () { 
stop n ; 

rtcpThrcad - null; 
rtcpListener . stop ( ) ; 
rtcpRegistry . close ( ) ; 

} 

/•* 

* Temporarily suspends the running broadcast thread. 
*/ 

public aynchronired void suspondO { 

if (isOnllneO) < f 
threadSuspended - true; 

notify (); ' 

) 

else ( 

throw new IllegalThreadStateExcoption 
(ob j_nafne 

1- suspend: broadcast thread not running for channel-" 
i- chanID) ; 

) 

} 

/** 

* Resumes the broadcast operation, 
•/ 

public synchronized void resume () { 

if (isOnlineO) { 

threadSuspended - false; 
notify () ? 

> 

else { 

throw new IllegalThreadStateException 
(obUiane 

+ •: broadcast thread not running for channel-* 
f chanID) r 

} 

/** 

* Tests to see if thread i3 running (i.e* channel ia broadcaating) . 

protected synchronired boolean iaOnlinet) { 

return (channelThrcad !- null) ? true : false; 

\ 
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* Initialises broadcasting process. Ragisters (make payment) with the radio 

* station to obtain the SEK, Set key pair (public/private) . 
* 

• QparaiB pubKey public key of RAS, as given by <^ode > Mar con iServer</ code > , 

• Qparan privKoy private key of RAS. 
*/ 

protected synchronized boolean init(byte() pubKey, byte (J privKey) { 
this .publicKey - pubKoy? 
this .privateKey - privKey; 
try ( 

System. out .println(obj_name t •.init: contacting RSC at " 

4- host ♦ •..."); 
station =• (RSC) Naming. lookup (•//" + this. host 

♦•■:■+ Marconi Serve r.RMI_PORT 
"/tnarconi, rsc. station") ; 
3ek_id - station. enroll <publicKey) ; 
System. out .print In (obj^name 

".init: public key submitted (sekid-" + 3ek_id ♦ ")•); 

) 

catch (Exception e) { 
return false; 

) 

if (sek_id > -1) ( 
return true; 

) 

else < 

return false; 

) 

) 

/** 

* Adds individual coinnorcial into the channel database. 

« 9param ad^d advertisement id or coranercial filename. 
*/ 

protected synchronized void addConmercial (String ad^d) { 

// set date using the time at OCT at 0 hour (midnight) 
Date date - new Date (Timest amp. get^idnight ()) ; 

if ( icommercialSchedule.containsKey (date) ) ( 
Vector2 ad^list - new Vector2(); 
corofflerci a 1 Schedule . put (date^ ad^ist ) ; 

) 

Vector2 adLAiat - (Vector2) commer cial Schedule. get (date) ; 
ad_li3t.addElement (BsU.d) ; 

) 

/•* 

• Removes the list of commercials in the database. 

V 

protected synchronized void reiftoveCoanercials () ( 

// set date using the time at GMT at 0 hour (midnight) 
Date date - new Date (Timest amp. get.jnidnight ()> ; 

if (coromercialSchedule.containsKey (date) ) { 

Vector2 ad^lat - (Vector2> conmercialSchedule, get (date) ; 
ati^list . removeAllBlements () ; 

} 

) 

/** 
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• Generacea » commercial Li at file from the channel dat 

• of a list of filonaraos to b« read-in by the advertisement insertion module. Each 

• file in the list should contain the actual audio data for the commercial playing 

• and its name is added to the database via. <code>addComraercial () </codo> tiethod. 

• The comnercial-liat file takes the global multicast address of this station in 

• numerical format appended by •.Ist". 
•/ 

protected synchronired void genComraercialFile () { 
Date date * new Date (Time stamp. get_midnight ()) ; 

if (commercialSchedulc.containsKey (date) ) { 
try ( 

rile file new File (g.maddr.getHost Address () ^- ".Isf); 

PrintWriter fout - new PrintWr iter (new Buf feredWriter (new rileWriter ( f ile) M ; 

Vector2 ad_list = (V€Ctor2) commercialSchedule .get (date) ; 
St ring (] ad_arr - ad_list . toStringArray () ; 
if (acl_arr !- null) { 

for-(int i - 0; i < ad^arr , length; 1++) { 

fout.printin((ad_arrriI !- null) ? a4_arrli| : "">; 

) 

System. out .print In (obl_name + • .gcnCommercialFile : file updated 
new DateO ) ; 

fout .close () ; 

} 

catch (lOException e) { 



* Returns channel statistics. 

* greturn channel accounting information packaged in <code>ChannelStatistic3</codG> 

* class. 
*/ 

protected synchronized ChannelStati sties audit () ( 

return new ChannelStatistics (String, valueOf (chaniD) , rtcpRegistry .getNumMembers () ) ; 

/•* 

* Reads from a CDP packet and extracts channel information. 
* 

* eparam cdp the channel description packet to be parsed. 
•/ 

protected synchronized, void read^cdp (CDPPacket cdp) { 
if (cdp.nai&o I- null) ( 
this.naM • cdp.naMi 

f <cdp, category I- null) ( 

this. category - cdp. category; 

f (cdp. description I- null) ( 

this. description - cc^p. description; 

f (cdp. language 1- null) ( 

this. language - cdp. language; 

if (cdp. origin I- null) ( 

this. origin - cdp. origin; 

If (cdp.MADDR !- null) ( 
try ( 
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thi3.g_jnaddr - inetAddreaa.getByName (cdp .MADDR) ; 

) 

catch (Exception e) { 
> 

) 

if (cdp.id !- null) { 
this. host - cdp.id; 

) 

if (cdp.SEKLIST !=• null) { 

if <sek_id >^ 0 sek_id < cdp. SEltLr ST. length) ( 
if (cdp.SEKLrST(3elt_idI !=> null) { 
SEK - new byte(SEKLEN]; 

byted terap_byte « Ba3e64 .decode (cdp. SEKLI ST (seJc.id) .getBytes ()) ; 
System. arraycopy (t€mp_byte, 0, SEK, 0, 

Math .min (temp_byto . length, SEKLEN) ) ; 

> 

) 

} 

if (cdp.date -1 tt cdp.9chodul« !» null) { 

// set date using the time at GMT at 0 hour (nidnight) 
Date date =» new Date (Timestarep. get^idnight (cdp. date) ) ; 



// store schedule 

programScheduIe .put (date, cdp. schedule) ; 
/♦ 

* The commercial database design is not utilizod in this version. 

* Instead, refer to genCommercialFile () and its related methoda for 

* supporting UUP (local advertisement insertion protocol). ,! 
♦ 

commercialSchedule . put <date, new CommercialSchedule <) ) ; 
*/ 

\ 

) 

/*• 

* Writes current channel InfOEmation to a CDP pac)cet. The scheduling 

* information is only done for the current date. Thus the server is not 

* supported to post announcements for future dates. 
* 

* 6return a fully initialized CDP pac)cet . 
-/ 

protected synchronized CDPPaclcet write_cdp() ( 
CDPPaclcet cdp - new CDPPacketOi 



// get today's date at 0 hour. 

Date today " new Date (Tineatanp. get^idnigbt () > ; 

// copy channel Info 

cdp*naae - this. name; 

cdp. category - this. category; 

cdp.id - String. valueOf (this. Chan ID) ; 

cdp. description - this. description; 

cdp. origin - this .origin; 

cdp. language « this. language; 

cdp.HADDR - this.l^jnaddr.getHostAddressO ; 

cdp.MPORT - MarconiServer.IRC_PORT; 

cdp.MTTL - Marconi5erver.LOCAl4_TrL; 

// copy schedule info 

cdp. date - t oday. get Time () ; 

String sched - (String) t hi s.programSchedule. got (today) ; 
cdp. schedule - (sched — null) ? •* : sched; 
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return cdp; 

) 



• The <code>ThreadCountManager</code> class implements the operations done 

• on the number of running threads. It defines the maximum number of threads 

• (i.e. channels). It also calculates the announcement interval time by taking 

• number of channels into account. 

• <p> 
* 

• ^author -riK. 

• ^version SRevision: 1.0 $ 

• Qsince prototype 1.0 
•/ 

tlass ThreadCount Manager ( 
int threadCount = 0; 

public final static int MAX_THREADCOUNT - Marconi Server .MAX_-CHANNELS; 
final static int MAX_SLEEPTIME - 200; 
final static int MIN.SLEEPTIME - 20; 

/•• 

♦ Increments the thread counter. 
•/ 

protected boolean addThreadO { 

if (threadCount < MAX_THRBADCOUNT) { 
t hr e adCount + ; 
return true; 

> 

return false; 

\ 

/** 

• Decrements the thread counter . 
•/ 

protected boolean reraovelhread () ( 
if (threadCount > 0) ( 
threadCount — ; 
return true; 

) 

return false; 

) 

* Tells whether tfaero are no threads. 
*/ 

protected boolean iaEmptyO ( 

return (threadCount — 0) 7 tru« : false; 

> 

/*• 

* Returns the number of running threads. 
•/ 

protected int getCountO { 
return threadCount; 

* Returns each thread's appropriate sleep time in number of ni Hi seconds. 

• The more threads running, the less sleep time for each thread. 
*/ 



80 



wo 00/79734 PCT/USOO/16913 
ChAfm«l.j«^ T^Jtti 17 14:23:49 1999 P^i 

protected int getSleepTime () { 

return Math.max (MAX_SI-EEPTIME - threadCount • 10, MIH_SLEEPTIME) ; 

} 



9 r 
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/• marconiNet - Internet Radio Network 

• Distributed Radio Antenna Server (RAS) : [Channel Monitoring Applet) 
* 

• $<marconi.ras.>ChannelMonitorApplet. java -v2 , 0 {prototype version), 1999/05/22 S 

• ejd)tl.2, -riK. 
*/ 

package marconi.ras; 

import java. applet .Applet ; 
import java.awt.*; 
import java.util.*; 
import java.net.*; 
import java.rmi.*; 
import java . rmi . server ; 

/•• 

• The ChannelMonitorApplet exports a remote object, and periodically contacts RAS 

• to obtain channel accounting information and plots it in graph format. 
•/ 

public class ChannelMonitorApplet extends Applet 
implements Runnablo { 
final static int INCH - 10; 
final static int GRIDLEFT = 150; 
private static int WIDTH - 600; 
private static int HEIGHT - 350; 

private static String title =« 

final static String obj_paiie - "mar coni . raa . ChannelMonitorApplet* ; 
Thread updateThread - null; 

private Hashtable chaiinelTable - new HashtableO; 
private RAS rasScrver - null; 

/*♦ 

* Updates channel status. 
•/ 

public void update { > { 

ChannelStatistica ( ] channels - null; 
try { 

channels - rasServer.getStatistics ( ) ; 

Sy stem, out .print In (obj^name + •.update: " + new DateO); 

) 

catch (Remote Except ion e) ( 
> 

for (Int 1 • 0; i < channels .length; i^*) { 
if (channels li] !- null) { 

ChannolData data - (ChannelData) channe ITable. get (channels (x] .chan_id) ; 

if (data I- null) { 

data . update (channels [ i ] ) ; 

) 

) 

} 

repaintO; 

} 

/•♦ 

• Periodically update - 
•/ 

public void runO ( 

while ( Thread. currentThreadO ~ updateThread) ( 
try ( 

Thread, sleep (10000) ; 

} 

catch (interruptedException o) ( 
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} 

update ( ) ; 

) 

\ 

public void start () { 

updateThread - new Thread (this) ; 
updateThread. atart ( ) ; 

) 

public void atopO { 

UpdateThread ° null; 

) 

* Initializes the applet. 
•/ 

public void initOH 
try { 

// lookup RAS server 

URL URLbase » getDocuraentBase ( ) ; 

System, out .println (obj_nanie + •.init: looking up RAS*); 

rasServer =• (RAS) Naming, lookup ("// " + URLbase . get Host { ) + 

> getPararneter ("RASPort") 
•»- •/marconi . ras .MarconiServer") ; 

) 

catch (Exception e) ( 

e.printStackTraceO ; 



ChannelStatistics ( 1 channels * null; 
try { 

channels » rasServer .getStatistics () ; 

System, out .print In (obj^name + •.init: ■ + new DateO); 

) 

catch (RemoteException e) ( 
e . printStackTrace ( ) ; 

} 

for (int i - 0; i < channels . length; ±i-^) { 

if (channels(i] null £( IchannelTable.containsKey (channels (1) .chan.id) ) { 

channelTable.put (channels (i] .chan.id, new ChannelData (channels [i] .chan^id) ) ; 

) 

) 

setBackground (Color. white) ; 
setLayout (null) ; 

// draw checkboxes 
int i - 0; 

Enumeration enum * channelTable .elements 0 ; 
while (enum.haoMoreBlements 0 ) { 

ChannelOata data « (ChannelData) enum.nextElement () ; 

SnartChec)cbox cb - new SraartCheckbox (data, this) ; 

data.cb • cb; 

add(cb) ; 

validate ( ) ; 

cb.setState (data. displayed) ; 
cb.setBounda (10, i++*30+25, 60, 18); 

) 

) 



* Called when applet is destroyed. 
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public void destroy () { 
> 

* Paints the panel, 
public void paint (Graphics g) { 

// draw title 
g.setcolor (Color*blac»t) ; 

g. drawstring ( "Channels monitored: 10, 10); 

// draw grid lines 
g.SGtColor(Color .darkGray) ; 

for (int i = GRIDLEFT; i < WIDTH; i 50) { 
g.drawLineU^ 0, i, HEIGHT - 50); 

) 

for (int i « 0; i < HEIGHT; i +- 50) i 

g.drawLine (GRIDLEFT, t, iflDTH - 50, i) ; 

) 

g.setColor (Color-blac)t) ; 
for (int i - 0; i < HEIGHT; i +- 50) ( 

int X = i / 2; 

if (X >- 100) X - 24; 

else if (X >- 25) x - 17; 

else X =■ 10; 

g.drawString (String. valueOf (i/2) , GRIDLEFT - x, HEIGHT - 50 - x); 

) 

// draw channels 

Enumeration enum - channalTable. elements 0 ; 
while (enun.hasHoreEleraentsO ) ( 

ChannelData data - (ChannelData) enum-nextElement {) ; 

int size; 

ChannelStatioticsd updates; 
synchronized (data.updatea) { 

size - data.updatea. size O ; 

updates new ChannelStatistics [size] ; 

data . updates . copy Into (updatea ) ; 

) 

g . setColor (data .color) ; 
if (data. displayed) { 

// draw box around checkbox if niouae is over it 
if (data.cb !- null 4& data.cb.havehtouae ( ) ) ( 
Point p • data.cb.getLocationO ; 
Dirsenalcn d • data.cb.getSlxeO ; 
g.drawRect(p.x-l, p.y-l# d.width+4, d.height+4); 
g.drawRect(p.x-2« p.y-2, d.width+4, d.height+4) ; 

// point to graph for atocJi 
if (aize > 0) { 

g . drawLlne (p . x-t^ . width-t2 , p . y+1 0 , GRIDLEFT, 

scale (updatea (0] . listenerCount) ) ; 
if (updates [aire - IJ !- null) { 

g.drawString<String.valucOf (updates [size - 1) . listenerCount) , 

GRIDLEFT+aize^INCRr 

scale (updatea [size-ll .listenerCount) ) ; 

) 

\ 

} 

f I draw graph of updatea for this 3toc)t 
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int X - cRrolXFT; 
for (int i - 0; i < size; 1+^.) { 
if (updates li J !- null) { 

g . fillOval (x-1, scale (updates [ i ). listenerCount) -1 , 4, 4); 
if <(i < 3ize - 1) && updatcsli ^ 1) !- null) { 

g .drawLine (X, scale (updates [ 1) . liatenerCount) , 

X + rNCR, scale (updates (i + 1 J . listenerCount ) ) ; 

} 

) 



/* 

* Used to scale y-valuos. 

int scale (float y) \ 

return HEIGHT - (int) (y*3+.5) - 50; 
//retucn HEIGHT - (int) (y2^^.5) - 50; 

} 

/* 

* Make sure that mouseHere is set properly. 
V 

void setMouseHere (boolean display) { 

Enumeration enura *- channelTable.elenents ( ) ; 
while (enuffl.hasMoreEIenents 0 ) { 

ChanxielData dat^. • (ChannelData) enuin.nextElereent () ; #; 

da t a. cb. mouseHere - display; 

) 

) 

} 

/** 

* ChannelData contains stock updates and display Information. 
*/ 

class ChannelData { 



// channel 
public String id; 

private static int channelCount • 0; 

// update history 

public Vector updates; 

private static int updateCount; 

final static int MAX«UPDATES « 34; 



// display 

public boolMn displayed; 
public SmartQwckbox cb; 
public Color color; 

private Color[l colorTable - (Color. black. Color. gray. Color. cyan. 

Color. pink. Color .magentar Color .orange. 
Color. blue. brighter () , Color .green« 
Color. red-brighter (» , Color. gray); 



♦ Constructor. 
•/ 

public ChannelData (String id) ( 
this. id - id; 

thia. color * colorTable [channelCount-*-*- % colorTable. length) ; 
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this. updates = new Voctor (MAX^UPDATES) ; 
displayed « true; 

} 

/* 

• Updates channel status. 
*/ 

void update (ChannelStatiatics channel) { 
aynchronized (updates) { 

if (updates, size () « MAX_UPDATES) { 
updates . removeElencntAt (0) ; 

) 

if (updates . size t) < updateCount - I) ( 

for (int i ° updates . size () ; i < updateCount - 1; 1+^-) ( 
updates .addElement (channel) ; 

) 

) 

updates . addElement (channel) ? 
UpdateCount-* updates .size () ; 

) 

) 



/** 

* Resets counters. 
*/ 

public static void reset () ( 
UpdateCount " 0; 
channelCount => 0; 

) 



/♦ 

♦ A smart chec)tbox that records whether the mouse is over the checlcbox. 
*/ 

class SraartChecKbox extends Canvas ( 
ChannelData data; 
boolean state ■ true; 
ChannelMonitorApplot panel; 
boolean mouseHere = false; 

public boolean haveMouseC) { 
return raouseHere; 

) 



* Constructor. 
*/ 

public SmartCheckbox (ChannelData data^ ChannelMonitorApplet p) { 
this. data - data; 
panel p; 

) 

public boolean mouaeEnter (Event evt, int x, int y) ( 
if (state) ( 

/ /pane l.setKouseHere (false) ; 
nouseKere - true; 
panel . repaint ( ) ; 

) 

return false; 

) 

public boolean mouseExit (Event evt, int x, int y) { 
if (state) ( 

raouseHere " false; 
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panel, repaint (>; 

) 

return false; 

\ 

public boolean roouseDown (Event evt, int x, int y) ( 
if (state) 

state - false; 

else 

state - true; 
mouseHere ^ state; 
data. displayed => state; 
repaint () ; 
panel . repaint < ) ; 
return true; 

} 

public void paint (Graphics g> { 
g.setColoE-(Color .white) ; 
g.drawLine (4, 4, 14, 4) ; 
g.drawLine (4r 4,4, 14) ; 
g.setColor (Color .gray) ; 
g. drawLine (5,14,14,14); 
g.drawLine (14, 5, 14, 14) ; 
g . setColor (data . color) ; 
g.fillRect (5, 5,8,8); 
g.setColor (data. color) ; 
g. drawstring ("Ch-* + data. id, 17, 15); 

g.setColor (Color .white) ; ,* 
if (state) ( , : 

g.fillRect (7, 7, 4, 4); * 

) 

) 

public void setstate (boolean s) ( 
state » s; 
repaint (} ; 

) 
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/* raarconiMet - Internet Radio Network 

* Diatributed Radio Axttenna Sorver (RAS> : [Channel Account.ing Data] 
* 

* $<marconi .ras .>ChannclStati3tics. java -v2 . 0 (prototype version), 1999/05/22 5 

* ejdkl.2. -rxK. 
*/ 

packaqe marconi.raa; 
/♦• 

* This class encapsulates the channel accounting information, such as the number 

* of current listeners. It can be extended to include other kinds of data for auditing 

* or periodic logging, 
• 

* Qauthor -riK. 

* 0verslon SReviaion: 1.0 $ 

* 9see marconi . ras .Channel 

* 8since prototype vl . 0 
•/ 

public class ChannelStotistics implements java. io. Serializable { 
/•* 

* Channel Id. 
*/ 

public String chan_id - 
/** 

* Usage. The current number of listeners for the specified channel. 
*/ 

public int listenerCount -0; 



* Constructor. 
*/ 

pxiblic ChannelStatistics (String id, int count) ( 
chan^id = id; 
listenerCount » count; 

) 
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/• marconiNec - Internet Radio Network 

• Distributed Radio Antenna Server (RAS) : tCoramercial Scheduxe wiasdi 

m 

• $<marconi . ras . >CoriunercialSchedule. java -vl .0 (prototype version), 1998/09/06 $ 

• ejd)cl.l.7, -riK. 
•/ 

package marconi.ras; 

Import java.io-*; 
Import java.util.*; 



* The <code>CommercialSchedule</code> class represents a template for schedule of 

* comroercial time slots. Currently, the number of corwuercial breaks each day and 

* the number of advertisement slots for each break are statically set, but it 

* should be extended to be more dynamic. In any event, it provides several APIs 

* for retrieving proper information from the advertisement database. 

* <p> 
* 

* dauthor -riK. 

* Qversion $Revision: 1.0 S 

* Qsince prototype vl.O 
*/ 

public class Commercial Schedule ( 
/• 

* An array of commercial breaks, 
private CommercialBreak ( ) breaks; 
/** 

* Number of breaks per day. 
•/ 

public int N_BREAKS - 8; 
/• 

* Break counter. 
*/ 

private int breakCounter =■ -1; 
/' 

* Time-slot counter 
*/ 

private int alotCounter - -1; 
/** 

* Creates new instance of conunercial schedule. Use default number of breaks. 
•/ 

public CoinmercialScheduleO { 



breaks - new CocBmercialBreak (NLBREAK5J ; 

// allocate breaka with slota 
for (int i - 0; i < MJRKAKS; ii-+) { 
breaks [i] • new Comnercla 1 Break <) ; 

) 



* Creates new instance of commercial schedule. Thia cannot be used in this 

* version because the advert Isenent registration protocol assumes the default 

* setting anyways. 



/♦* 



) 



* ^parain 
•/ 



f req 



number of breaks per day. 
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public CommercialScheduleiint freq) { 
N_0R£AKS - freq; 

breaks - Comme rcial Break (N_BREAKS) ; 

// allocate breaka with slots 
for (int i » 0; i < N_BR£AKS; i++» { 
breaks [1] » new ComnercialBreak O ; 

) 

) 

/•• 

* Goes to next commercial break. 
•/ 

public void ne xt Break () ( 

breakCounter - (breakCounter + 1) % N_BREAKS; 
alotCounter - -1; 

) 

/** 

* Get3 the next advert isereent id in schedule. 
•/ 

public String nextSlotO { 
if (breakCounter < 0) < 
nextBreak () ; 

) 

slotCounter » (slotCounter + 1) % breaks (breakCounter) .N_SLOTS; 

return breaks (breakCounter] .getConiraercial (alotCounter) ; 
» f J 

/** 

* Returns the available time slots for advertisement. Bach vector element is 

* associated with a conmerci'al break, which has 8 (default) possible slots. 

* These 8 slots are represented by a <code>binary 3trlng</code> where a '1' 

* means that the slot is occupied. 

* 8return a vector of bytes which represents the available commercial alots. 
♦/ 

public synchronized Vector get TiraeS lots () ( 
Vector brealcList - new Vector (); 

for (int i • 0; i < N.BReAKS; i^-f) I 

breakList .addElement (breaks (i) .getBLtmapO ) ; 

) 

return brealOiist; 

) 

/♦* 

* Seta the requested time slot for the given advert i a ement. 
*/ 

public boolean setlimeSlot (int brea)^idr int slot.id. String adLid) ( 
return breaks (bre&)0<i] • ^eserveSlot (slot^id, acl.id) ; 

) 



/** 

* Each commercial break consists of the following: 

* <ul> 

* <li>the number of alots for this break (does not neccessarily have to 

* be 8 but the prototype should use this default value) ; 

* <li>array of slots that contains the cortHDercial ids; 

* </ui> 

* <p> 
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• Gauthor ^ciK. 

• eversion SReviaion: 1.0 $ 

• Q since prototype vl . 0 
•/ 

class CominercialBrea)c { 

* The number of comraercial slots per each break. 
V 

public final tnt N_SLOTS = 8; 
/* 

* This prototype version does not use the below parameter. . . 
* 

private Date breakTime; // beginning of the commercial break time 
/• 

* 8-bit s are used to represent 8 commercials. Each bit maps to a 30 second 

* commercial. 

private int bitmap; 
/* 

* The array of slots that contain advertisement id. 
•/ 

private String!} slots; 

/. 

* Constructor for commercial break* 
•/ 

publ. CoramercialBreakO { 
r lis. bitmap » 0; 
•lots » new String (N_SL07S I ; 

/♦ 

* Check to see if all the slots are full. 
•/ 

protected synchronized boolean isFullO { 

return (bitmap >- (1 « N_SLOTS) - 1) ? true : false; 

} 

/• 

* Get the bitmap representation of the slots. 
V 

protected String getBltnapO ( 

return Integer. toBinacySt ring (bitmap) ; 

) 

/* 

* Set the bit for the requested time slot. Slots ore of course 0-based (0 - 7> . 
•/ 

protected synchronized boolean reserveSlot tint slot. String acl_id) { 
if (isFullO) ( 
return false; 

} 

int slot_bit - 1 « slot; 
if ((bitmap « slot_bit) > 0) ( 
return false; 

} 

else ( 
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bitmap I- Tiot_t»it; 
slots [9lot] » ad^id; 
return true; 



/• 

• Reserve any available tine slot; 
*/ 

protected synchronized boolean ccaerveSlot (String ad_id) { 
if (thi3.i3Full() I { 
return false; 

) 



boolean success - 
for (int i - 0;. i 
if (slotslij ' 
bitmap !=> 
stotsdl ' 
success =• 
brealc; 

} 

) 

return success; 



false? 

< N_SLOTS; if+) | 
- null) ( 
1 « i; 
' ad_id; 
true; 



/• 

* Get the specific commercial. 
*/ 

protected synchronized String getCoranercial (int slot) ( 
return slots [slot); 

) 
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/* raarconiNet - Internet Radio Network: 

• Distributed Radio Antenna Server (RAS) : (RAS Action Handler) 
* 

• S<marconi.ra3.>RASActionHandler. java -v2 .0 (prototype version), 1998/02/17 S 

• ejdkl.2, -riK. 
•/ 

package marconi.raa; 

import java.awt.*; 
import java.awt .event . •; 

/** 

• This class handles two action cotwnends, particularly <code>Ok</code> and 

• <code>Toggle</code> buttons. 
*/ 

public class RASActionHandler { 

public static ActionListener buttonControl - new ActionListener () ( 
public void act ionPer formed (Act ionEvent e) { 
String coraraahd - e . get Act ionComnand ( > ; 
if (command. equals ("Ok* > ) ( 

RASControls .processConunandO ; 

else if (command. equals ( "Toggle" ) ) ( 
RASControls.toggleButtonO ; 

\ 

else if (command, equals ('Add Conmercial") ) ( 
AOCont rols . processAdd ( } ; 

) 

else if (command, equals ("Submit Commercials")) I 
ADControls.processSubmit () ; 

else if (command. equals (• Remove Comnerciala*) ) ( 
ADControls .pcoceasRemove () ; 

} 

) 

public static ActionListener listControl - new ActionListener () ( 
public void act i onPer formed (Act ionBvont e) { 

if ( RASControls.acti OnDisplay. equals ("Add*) ) ( 
RASControls .entry_l . setText 

( RASDi rectory .di rectory Lis t_l .get I tern 
(RASDirectory.directoryLiat_l.getSelectedIndex() ) ) ; 

} 

) 

); 
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/* rnarconiNet - Internet Radro Notwork 

* Distributed Radio Antenna Server (RAS) : [RAS GUI Controla) 

* 5<marConi.ra3.>RASControl3. java -v2 . 0 (prototype ver3ionK 1999/02/15 5 

* ejdkl.2, -riK. 
•/ 

pacJcage marconi.raa; 



import java.awt.*; 
import java.awt.event . *; 
import java.util.*; 



• This panel contains user interfaces to the applet. 
•/ 

public class RASControl3 extends Panel { 
public static RASMgrAppIet owners- 
public static Choice ids; 
public static TextFicld entry.l; 
public static Button button_l; 
public static Button button_2; 
public static String actionDisplay; 
private static int WIDTH - 600; 
private static int HEIGHT - 50; 

/•• 

• Instantiates the control panel. 
*/ 

public RASControl 3 (RASMgr Applet main) ( 
owner - main; 
actionDisplay - "Add*; 

CridBagLayout grid - new GridBagLayout () ; 
GridBagConstraints cona - now GridDagConatraints ( ) ; 
setLayout (grid) ; 

cons. fill * GridBagConstraints. HONE; 
cona.weightx «■ 0.0; 

// define toggle button 

button^l =• new Button(* • + actionDisplay + " 
but ton_l .setActionCominandt "Toggle") ; 

button_l .addActionLiatener (RASActionHandler.buttonControl) ; 

button_l - setBacJcground (Color . lighter ay) ; 

// button_l .setBac)cground (Color. black) ; 

button_l . setForegrovnd (Color .blac)t) ; 

/ / button_l . setForeground (Color , red) ; 

add (butt oo-l) ; 

validate ( ) ; 



// channel id 

ids - new CholcoO; 

updatelDsO; 

grid.3etCon3tr«ints(id», cons); 
ids. set Foreground (Color. blac)i) i 

// ids -set Foreground (Color .yellow, darlter 0 ); 

ids . set Background (Color . lightGray) ; 

// ids . setBackground (Color .black) ; 

add (ids) ; 

validate () ; 

// selected station (nnilticast address ^ naxne) 
entry_l - new TextFleld (30) ; 
grid.setConstraints (entry_l, cona) ; 
entry-1 . setForeground (Color. black) ; 
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f f OAtry_l . aetForeground (Co Lor .yellow. cl< 

entry^l -SGtBackground (Color , gray . brighter () ) ; 

// " entry__l,3etBackground (Color .blue. darker () .darker ()) ; 
add(entry_l> ; 
validate () ; 



// add global to local 

cons .gridwidth • Gr idBagCon 3 traint 3. REMAINDER; 
button_2 » new Button (• Ok "); 
button_2 .3etActionCommand(*0*i") ; 

button_2.addActionLi3tener (RASActionHandler .buttonControl) ; 
button_2 . setBackground (Color - lightGray) ; 
// button_2 . 3etBackground(Color. black) ; 

button_2 . setForegrouhd (Color. black) ; 
// button_2 .setForeground (Color. red) ; 

gr id.setConstrainta (button__2, cons) ; 
add(button„2) ; 
validate () ; 

// resize 

setSize (WIDTH, HEIGHT); 

) 

• Carries, out the specified action. 

public static void proceasCoromand ( ) ( 

//if action is "Add" 
if (actionDi3play.cquala("Add") ) ( 

String textfield - entry_l , get Text 0 ; 

String id_3tr - ids. get Select edttero () ; 

if (textfieldandexOfC, ") > 0 44 idLatr !- null) { 

StringTokenizer die new StringTokenirer (textfield, "/ "); 
String ma - dl r. next Token 0 ; 
String name - dir. next Token () ; 
int id - Integer.parseint (idLatr) ; 
if (owner. addChannel (id, ma)) ( 

owner. showMeasagei'Added new channel...*, false); 

updatelDs () ; 

) 

else ( 

owner. 3ho%mes sage ("Channel could not bo added...*, true); 

} 

} 

else ( 

owner. 3howMes3age( "Select a station fron global directory.*, true); 

^ 

) 



// if action is "Renove" 

else if ( act ionOioplay. equals (•Remove*) ) ( 
String ici^atr - i d3. ge t Select edit em () ; 



if (id_3tr !- null) ( 

int id - Integer.parseInt(i<L-3tr) ; 
if ( owner. removeChannel (id) ) ( 

owner.3howMeaflago( "Removed channel • + id false); 

UpdatelDs 0 ; 

> 

else ( 

owner ,3 howMesa ago ("Channel could not be removed..."^ true)i 

} 
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) 

else { 

owner .ahowMeasage (*^'o channel to remove..."* true) ; 

} 

) 

// clear input fields 
cntry_l.3etText <••) ; 

) 

/*• 

• Implements the toggle mechanism for the control button; 
•/ 

public static void toggleBotton () { 

// if button label says 'Add*, change it to •Remove" 

if (actionOisplay.equals ("Add") ) ( 

actlonDisplay - •Remove"; „ c i i 

owner. showM^asaqei "Please select a channel to remove... , false); 
updatelDs () ; 

\ 

// if button label says •Remove", change it to "Add" 
else if (actionDisplay -equals ("Remove") ) ( 
actionDisplay - "Add"; 

owner. showMeasage ("Please select a station to add,..", false); 
updatelDs () ; 

> 

button^l . setLabel (actionDisplay) ; 

) 

/*• 

* Updates available channel ids. 
♦/ 

public static void updatelDs O ( 
ids . renoveAll ( ) ; 

if (actionDisplay .equals ("Remove") ) ( 

for (int i • 0; i < owner, channel I Ds . length? i+-i') ( 
if (owner. channel I Da li) ) ( 

id3.add(String.valueOf (1) ) ; 

> 

} 

else ( ' X t 

tor (int i - 0; i < owner, channel I Da, length; x4-+) { 

if ( !ovn«r.chann«lIDs [i] ) ( 

idA.addtStcing.valueOf (i) ) ; 

} 

) 

} 

) 
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/• raarconiNet - Internet RadTo Network 

• Distributed Radio Antenna Server <RAS) : (RAS Directory Controls] 
* 

• S<raarconi.ra3.>RASDirectory. java -v2 . 0 (prototype version), 1999/02/15 $ 

• ejdkl,2, -riK. 
*/ 

package marconi.ras; 

import java.awt.*; 
import java. awt -event .* ; 
iir^rt java.util. Enumeration; 
import j ava , i o . * ; 
import maroon i .util .* ; 

/** 

• This panel contains user interfaces to the applet. 
*/ 

public class RASDirectory extends Panel 
implements Runnable— { 

/•* 

• This thread periodically downloads global channel announcements (CAP) cache. 
*/ 

private Thread g_di rectory Thread - null; 
/** 

• This thread updates the announcements for the locally supported channels . 
•/ 

private Thread l_directoryThread - null; 



/** 

* The global announcement update interval. 
•/ 

private static long G_UPDATE » 20000; 
/*• 

* The local announcement update interval. 
*/ 

private static long I^^UPDATB - 20000? 

public static RASMgr Applet owner; 
public static Label label„l/ 
public static List directoryLi3t_l; 
public static Lab«l labol_2; 
public static List directoryLiat_2; 
private static int WIDTH - 600; 
private static int HEIGHT - 200; 

/** 

* The file dunQ>. 
•/ 

public final static File file - neir File (".jnapsta" ) ; 

* Instantiates the directory display panel. 
♦/ 

public RASDirectory (RASMgrApplet main) { 
owner " main; 

GridBagLayout grid - new GridBagLayout <) ; 
GridBagConstraints cons - new GridBagConstraints () ; 
setLayout (grid) ; 

cons. fill - GridBagConstrainta.NONE; 
aetFont(r\ew Font < 'Helvetica", Font. BOLD, 24)); 
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// label 1 
cons.weightx • i.o; 
iat«l_l - new Label (); 

labe 1^1 -act Text {• Global Channel Directory 

grid.3etCpn3traint5<label_l, cons) ; 

lab€l„1.3etroreground (Color. black) ; 

// label_i .set Foreground (Color . white) ; 

add(label_l) ; 

validate O ; 

// label 2 

cons .gridwidth = GridBagConstraint 3 .REMAINDER; 
label„2 - new Label () ; 

labei_2 . set Text (• Local Channel Directory ") ; 

grid. setConstraints (label_2, cons) ; 

label_2 . set Foreground (Color. blac)c) ; 

// label_2 . setForeground (Color . white) ; 

add(label_2) ; 

validate () ; 

setFont (new Font ( "Helvetica", Font. PLAIN, 14>); 
// list 1 - global 

cons .gridwidth => GridBagConstraint a. RELATIVE; 
directoryLi3t_l - new List (10/ false); 

directory List^l . addActionListener (RASActionHandler . listControl) ; 
grid, setConstraints (direct oryLi3t_l, cons) ; 
directory Li3t_l . setForeground (Color. blac)c) ; 
direct oryList^l . sotBackground (Color .white) ; 

// directoryList.l . setForeground (Color. yellow. brighter ()) ; « 

// directoryList_l.setBac)iground (Color .darkGray) ; « 

add(directoryLi3t_l) ; 
validate () ; 

// list 2 - local 

cons .gridwidth - GridBagConatraints. REMAINDER; 
directoryList_2 - new List (10, false); 

// di rectory Li st_2.addActionListener( RASActionHandler. listControl ) ; 

grid. setConstraints (directory Liat_2f cons) ; 
directory Li St J . setForeground (Color .black) ; 
direct oryList^ . setBackground (Color. white) ; 

// directoryList_2. setForeground (Color. yellow. brighter ( ) ) ; 

// directoryList_2 . setBackground (Color .darkGray) ; 

add(directoryLiat_2) ; 
validate 0 ; 

// resize 

setSite(1fIDTH^ HEIGHT); 
start (); 



/•• 

* Starts the directory update. 
*/ 

public void start () ( 

gL_di rectory Thread • new Thread(this) ; 
g_directoryThread. start 0 ; 
Indirect oryThread - new Thread (this) ; 
l_directoryThread. start () ; 



* The run methods for the two threads. 
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public void runO { 

// global directory 

while (Thread. currentThread 0 g_directoryThread) ( 
PrintWriter fout » null; 

try I 

Thread. sleep (G.UPDATE) ; 

fout - new PrintWriter (new Buff ecedWriter (now FileWriter (f xle) ) ) ; 
Enumeration enum - owner . rasScrver .downloadCAP (falae) , elements () ; 
Vector2 ip_addr = new Vector2(); 
Vector2 name =» new Voctor2(); 

while (enum.hasMoreClements () ) ( 

CDPPacket cdp = (CDPPacket) enura. next Element <) ; 

ip_addr . addEleraent (cdp . MADDR) ; 

name . addElement (cdp . name) ; 

fout .print In (cdp. MADDR i- • • + cdp. name ) ; 
> ~ 

displayDirectory (ip_addr .toStringArray () , name . toStr ingAr ray () ) ; 
fout .close () ; 

} 

catch (Exception e) ( 

e.printStackTrace () ; 

) 

) 

// local directory ,» 
while (Thread. currentThreadO — indirect or yThread) \ 
try ( 

Thread, sleep (L_UPDAXE) ; 

Enumeration enura « owner . rasServer.downloadCAP (true) .elements () ; 
vector2 ip_addr - new Vector2(); 
Vector2 name - new vector2 <) ; 
Vector2 id - new Vector2(); 

while (enum.hasMoreBleaents 0 ) ( 

CDPPacket cdp - (CDPPacket) cnura.ncxtEleraent 0 ; 
ip_addx.add£lenent (cdp.MADDB) ; 
name. addElement (cdp. name) ; 
id . addElement (cdp. id) ; 

) 

di aplayDi rectory { ip_addr . toSt ringArray ( ) , name . t oStringArray ( ) , 
id . toSt ringArray ( ) ) ; 

) 

catch (Exception e) ( 
) 

) 

protected static void diaplayOirectory (String () ip_addr. String [} name) ( 

if (direct oryLlst^l .get It enCount () > 0) 

di rectory Li a t_l .removeAll (> ; 
for (int i - Of i < ip_addr .length; i++) ( 

directoryLi3t_l,add(ip_addrIi) + • + name(i])? 

) 

) 

protected static void displayDirectory (String [] ip__addr. String tl name. String t) id) ( 
if (directoryLi8t_2 .getlteraCount () > 0) 

direct oryl.i3t_2 . removeAll () ; 
for (int i - 0; i < owner.MAX_CHANNBLS; i++) ( 
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directoryLi3t_2.add(String.valuoO£(i) ) ; 

for (int i - 0; i < ip_addr .length; i+i-) ( 

directoryLi3t_2.replaceItera(idfi| • • + ip^addcliJ namefJ-K 
Integec. parse Int lid(i| ) > 



) 



} 



protected static void diaplayOirectory {St ring ip_addr. String name) { 
directoryLi3t_l .add(ip_addr f *, ' + name); 

} 

protected static void displayDi rectory (String ip_addr, String name. String id) { 
directoryLi3t_2.replacertem<id + ip_addr + " + name. Integer .parselnt (id) ] 

} 
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/* marconiMat - Internet Radio Network 

* Distributed Radio Antenna Server (RAS) : tRAS Manager Interface! 
* 

* $<rearconi-ra3.>RASManager. java -v2 . 0 <prototype version), 19997 02/15 $ 

* ejdkl.2, *riK. 
•/ 

package marconi ..ras; 
import java. mi.*; 
/** 

* This interface is provided for the RAS to write alarming texts at the remote manager. 
* 

* eauthor -riK. 

* fiversion $Revision: 1.0 S 

* eseo marconi . ras -MarconiServer 

* esince prototype vl,0 
*/ 

public interface RASManrager extends Remote ( 
/•* 

• Write various messages (error messages) . 
•/ 

public void showMessage (String msg, boolean blink) 
throws RemoteException; 

) 
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tnarconiNet - rntorn«t Radio Network 

• Distributed Radio Antonna Server (RAS) : |RAS Messageboard Dlsplayl 
• 

• $<marconi.ra3.>RASMe33ageBoard. java -v2 , 0 (prototype version), 1999/02/15 S 

• ejdkl.2, -riK. 
•/ 

lackage marconi.raa; 

.mport java . awt . * ; 
import java . net . * ; 
import java . applet . * ; 



• This message borad is used to display messages in a scrolling fashion. 

• The content of the message is updated by directly accessing and changing 

• the public variables <code>text</code> and <code>blink</code> . 

• If <code>blink</code> is set to <code>tr\io</code>, the message stored in 

• <code>cext</code> will scroll and also IblinkI; this feature is 

• particularly for alarra (error) messages. 
•/ 

public class RASMessageBoard extends Applet 
implements Runnable { 

// publically accessable vars 

public String text - 

public boolean blink - false; 



// awt vara 

int shiftCnt - 0 ; 

private Font font; 

private static Color fgcolor - Color. blue; 
private static Color bgcolor « Color. lightGray; 
private Color color - fgcolor; 
private Image offScrlmago - null; 
private Graphics of f ScrGraphics - null; 
private Dimension offScrSize « null; 

Thread thread - null; 



* Even though this object extends from an applet, it is not to be 

* the main applet and thus is instantiated via a constructor; you may 

* set it to display some initial text; 
*/ 

public RASMessageBoard (String initial_toxt) { 

// initialize text field 
this. text - initial_toxt; 



// measure screen width 
ShiftCnt - getSixeO .width; 



// setup font 

font - new Font ("Helvetica" , Font. PLAIN, 16); 
setFont (font) ; 
start <) ; 



/•• 

• Start the thread; 
*/ 

public void start () ( 

if (thread — null) ( 

thread - new Thread (this) ; 
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thread, start () ; 

} 

} 

/*• 

• Stop the thread; 
*/ 

public void 3top() ( 
thread = null; 

) 

• Thread body; blinking feature is implemented by toggling text color 

* b/w background and foreground here after each pause; 
♦/ 

public void run() I 
int i = 0; 

while (Thread. cur rentThreadO thread) { 

// pause 
try { 

Thread. cur rent Thread () .sleep (200) ; 

) 

catch (InterrupcedException e) ( 
} 

// blink -> toggle colors b/w black and yellow 

// it remains black for 2 pause periods and yellow for 4 periods 
// otherwise -> stay yellow 
if (blink) 

color » (ii"+ < 2) 7 bgcolor : fgcolor; 

else 

color "* fgcolor; 

// update drawing 
repaint (); 

i - (i > 6) ? 0 : i; 

) 

) 

* Update display (nove the message to the left) . 
*/ 

public synchronized void update (Graphics g) { 
FontMetrica fMetric; 
fMotric - getFontHetrics (jfont) ; 
Dimension d - getSiseO; 

// create off -screen image 

if ((offScrlinage — null) il (d. width !«- of fScrSire. width) li 
(d. height !- off ScrSize. height ) ) ( 
of fScrlinage - createlmage (d. width, d. height); 
offScrSize • d; 

of f ScrGraphics • of fScrlmage.getGraphics () ; 
of f ScrGraphics. oetFoot (font) ; 

) 

// setup of f -screen image 

of f ScrGraphics . setColor (bgcolor) ; 

of f ScrGraphics. fillRecttO, 0, d. widths d. height ) ; 

of f ScrGraphics . setColor (color) ; 

offScrGraphics.setFont (font) ; 

if ((shiftCnt + fMetric,stringWidth(tejtt)) <- 0) 
shiftCnt - d. width; 
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// shift left & write message 
ahiftCnt « ahiftCnt - 5? 

off ScrGraphica. drawstring (text, shiftCnt, <int) (d. height • 0.65)); 
g.drawlmago (of fScrrmage, 0, 0, null); 

) 

) 
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/* marconlKet - internet Radio Metworit 

* Distributed Radio Antenna Server (RAS) : (RAS. Manager Applet) 
* 

* S<marconi.ras.>RASMgrApplet. java -v2 . 0 (prototype version), 1999/02/15 $ 

* 0jdkl.2, -riK. 
V 

package marconi . ra3 ; 

import java. applet .* ; 
import java.awt.*; 
import java.utii.*; 
import java . net - URL; 
import java.rmi.*; 
import java . rmi . server . *; 

/•• 

* This applet is used by a RAS manager (operator) who monitors and configures 

* the MarconiServer . 

* 

* Gauthor ^riK. 

* 6version SRevision: 1.0 5 

* Qsee marconi . ras .MarconiServer 

* Gsince prototype vl . 0 
*/ 

public class RASMgrApplet extends Applet 

implements RASManager, java. io.Serializablo ( 

// miscellaneious variables 
private static int width ° 0; 
private static int height - 0; 
protected RAS rasServer - null; 
protected int MAX^CHANWELS - 0; 
protected static boolean [J channolIDs; 

final static String obj_najne - 'marconi. ras. RASMgrApplet*; 
// tools 

RASDirectory directory - null; 
RASControls controls = null; 
ADControls ad_controla - null; 
RASMessageBoard msgBoard - null; 

/** 

• Initialize the applet and setup display area. 
•/ 

public void init () { 
try { 

width- Integer. parseint (getPararaeter ('APPLWIDTH*) ) ; 
height - Integer. parseint (getParaneter ("APPLHBIGHT*) ) ; 

// lookup RAS (MarconiServer) 
UKX CJRLbas* • getOocunentBase < ) ; 

Systen.out .print In lob xjiano + '.init: locating RAS*); 

rasServer - (RAS) Naming. lookup ("//• + UKLba se. get Host () > 

+ getParaaeter ("RASPort") 
+ •/rmarconi .ras.MarconiServer") ; 



// init variables 

MAX-CHANNELS » MarconiServer .MAX^CHANNELS; 

) 

catch (Exception e) \ 
// fatal error 

Systen. err .println (obj_/iarae i- ".init: "); 
e .print StackTrac© ( ) ; 



105 



wo 00/79734 



PCT/USOO/16913 




liu Jun 17 14:36:00 1999 



channel IDS - new boolean (MAX_CHANNELS J ; 
for (int i 0; i < channel IDs . length; { 
channellDs (ij - false; 

) 

// draw display area 
setupDisplayO; 

} 

• Display the applet. 
•/ 

public void setupDisplay () { 
Label label_l; 

setBackground (Color. lightGray) ; 

directory - new RASOirectory (this) ; 
controls o~new RASControla (this) ; 
ad_control3 => new ADControls (this) ; 

msgBoard ■» new RASHessageBoardClnitializing RAS..,*); 
GridBagLayout grid - new GridfiagLayout ( ) ; 
GridBagConstraints cons = new GridBagConstraints <) ; 

// setup grid 

int rowHeightsI] - (10, 200, 50, 200, 90), 
grid.rowHeights - rowHeights; 
setLayout (grid) ; 

cons. fill - GridBagConstraints. BOTH; 
// label 1 

Font font - new Font (•Arial*, Font. BOLD, 24); 
setFont (font) i 

cons.gridwidth - GridBagConstraints. REMAINDER; 
label_l - new Label RAS MANAGER Label .CENTER) ; 

grid.aetConstraints <lab«l_l, cons); 
label_l .set Foreground (Color .black) ; 
add<label_l) ; 
validate <) ; 

setFont (new Font (•Arial-, Font. PLAIN, 14)); 
// add directory lists 

cons.gridwidth - GridBagConstraints. REMAINDER; 
cons.weightx • 1*0; 
cons .gridheight ■* 1; 

grid . setConstraints (directory, cons) ; 

add (directory) ; 

validated; 

// add controls 

cons.gridwidth - GridBagConstraints .REMAINDER; 

cona. weights *- 1*0; 

cons . gridheight * 1; 

grid. setConstrainta (controls, cons) ; 

add (controls) ; 

validate () ; 

// add ad'insertion controls 

cons.gridwidth - GridBagConstraints. REMAINDER; 
cons. weights «• 1,0; 
cons. gridheight - 1; 

grid. setConstrainta (ad-»control3, cons); 
add(adLcontrols) ; 
validate () ; 
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// add raeaaage scroller board 

cons.gridwidth - GridBagConstrainta , REMAINDER; 

cons.weightx =■ 1-0; 

cons. weighty - 1-0; 

cons.gridheight = 1; 

grid.sGtConstrainta (roagBoard, cons) ; 

add (msgBoard) ; 

validate ( ) ; 

resize (width, height) ; 

) 

* Close down the server when closing applet. 
V 

public void destroy!) ( 

if (rasServer i'^ null) { 
try ( 

rasServer . shutdown () ; 
remove (directory) ; 
remove (msgBoard) ; 
remove (controls) ; 

) 

catch (RenioteException e) ( 
e . princStacXTrace ( ) ; 

) 

) 

) r- 

* Register channel with the server. 
•/ 

public boolean addChannel (int id. String ip) ( 
boolean status - false; 
try ( 

status - rasServer. rcgiaterChannel (id, ip) ; 

) 

catch (RemoteException e) ( 
e . pr intStackXrace ( ) ; 

) 

if (status) ( 

channelIDs[id] - true; 
update_ctrls () ; 

) 

return status; 

) 

/** 

* Remove channel froo^ the server. 
•/ 

public boolean removeChannei (int id) ( 
boolean status • false ; 
try ( 

status - rasServer . renoveChannel (id) ; 

> 

catch (RemoteException e) ( 
) 

if (status) ( 

channel IDs lid) - false; 
update_ctrls 0 ; 

I 

return status; 
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} 

/*• 

• Update tools upon action taken. 
*/ 

private void update_ctrla () { 

// controls. updatelDs 0 ; 

ad.controls.updatelDs 0 ; 

» 

/** 

• Write various messages (error messages) . 
V 

public void showMessage (St ring msg, boolean blink) ( 
magBoard. text - msg; 
msqBoard .blink » blink; 

) 

/•* 

• Return applet infomation. 
V 

public String getApplet Info U { 

return "RAS configuration/management tool"; 

) 
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/» raarconiNot - Internet Radio Networli 

• Distributed Radio Antenna Server (RAS) : [RTSP Server Controller] 
* 

♦ S<marconi.ra3.>RTSPServerControl. java -v2 . 0 (prototype version), 1998/1/12 S 

• ejdlil.2, -rlK. 
•/ 

package marconi.ras; 

import java.io.*; 
import java.net**; 
import java.util.*; 

/•• 

• This cla33 provides interfaces to nianipulate the remote RTSPServer. 

* <p> 

• Sauthor -riK. 

* ^version SRevision: 1-0 $ 

♦ 03ee marconi. raa .MarconiSorver 

* Qsince prototype 170 
'/ 

public class RTSPServerControl { 
/• 

* RTSPServer private info. 
*/ 

private final static String obj_najne = "marconi . ras .RTSPServerControl* ; 
private final static int TOR^OFFSET - 0/ 
private final static int H^OFFSBT - 4? 

privat© final static int LM^OFFSET - 8; *, 
private final static int PATH_OFFSET « 12; r , 



• The RTSPServer Hoat. 
•/ 

protected string hostnarae; 
/*• 

• The RTSPServer port. 
*/ 

protected int port; 
/* 

* TCP-Client resources for communicating with the RTSPServer. 
•/ 

private Socket rtsp^aock - null; 

private Buf feredlnputStreon rtap_in - null; 

private Buf f eredOutputStreaa rtap_out - null; 

/** 

• Type of request field value <code>3tart</code>. 
•/ 

protected final static byte TOK.START - 1; 
/•• 

• Type of request field value <code>3top</code>. 
*/ 

protected final static byte TOR_STOP « 2; 
/*♦ 

• Type of request field value <code>coiBrtercial</codo>. 
♦/ 

protected final static byte TOR_COHMBRCIAI. - 3; 
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* Returned status value <code>olc</co(le> . 
*/ 

protected final static byte STATUS_OK - 0; 
/*• 

* Returned atatus value <code>error</code>. 
'/ 

protected final static byte STATUS_ERR = 1; 
/** 

* Returned -status value <code>duplicate</code> . 
protected final static byte STATU3_DUP « 2; 

* Returned status value <code>states full</code>. 
*/ 

protected final static byte STATUS_FUL - 3; 

* The number of bytes returned by RTSPServer. 
*/ 

protected final static int RECErPT_LEM - 1; 
/•* 

* Creates an object that will interface with the RTSPServer, 
•/ 

public RTSPServerControl (String rt3p_h, int rtsp^p) { f» 
this, host name - rt3p_Ji; ;# 
this. port - rtsp_p; 
try { 

thi8.rtsp_sock • new Socket <rtsp_h# rtsp__p>; 

this.rt3p_in - new BufferedlnputSt ream (rtsp.sock .get Input Stream ()) ; 
thi3,rt3p_out - new Buf feredOutputStream (rtsp.sock.getOutputStreanO ) ; 

1 . 

catch (lOExceptlon e) { 

} 

} 

/•* 

* Signals the RTSPServer to start a new thread to support the specified chaxinel. 
* 

* 9paraii g_jn3ddr global nulticast address • 

* Qparara l^addLr local nmltlcasc address. 

* 6 return byte representing the status returned frora RTSPServer. 
*/ 

public byte atartCliannel (InetAddress global.addr, InetAddreas local^addr) { 
byte ( ) re<|u«stPkt; 
byteli rec«iptPkt; 
int n 0? 

// compose outgoing packet k send 
request Pkt - encodo (TOR_START, 

gIobaI_addr . getAddress ( ) , 

local^addr . getAddress ( ) $ 

null); 

try ( 

rtsp^out .write (request Pktr 0, requestPkt * length) ; 

\ 

catch (lOException e) { 

System.err .println(obj_najfte ¥ " . startChannel : • ^ e.getMeasage ( ) ) ; 
e . printStackTrace ( ) ; 

\ 
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// read the status returned by RTSPServer 
receiptPkt " new byte (RECEIPT_LErN| ; 
try { 

n « rt3p_in- read (receiptPkt, 0, RECEIPT_LEN) ; 

) 

catch (lOException e) ( 

System. err .println(obj_nanie + • . startChannel : ' + e. getMesaage <) ) ; 
e .printStackTraceO ; 

} 

if (n < RECEIPT.LEN) ( 

System. err. println<obj_narae + " . atartChannel : returned byte is corrupted."); 
return (STATUS_ERR) ; 

\ 

// return status 
return (receiptPkt ( 0) ) ; 

) 

• Signals the RTSPServer to stop the specified channel. 
* 

• Gparam I_maddr local multicast address. 

• ^return byte representing the status returned from RTSPServer. 
•/ 

public byte stopChannel (InetAddress local_addr) ( 
byteO requestPkt; 
byte[) receiptPkt; 

int n - 0; , ^ 

r 

// compose outgoing packet 4 send 

requestPkt - encode (TOR^STOP, null, local.addr .getAddress ( ) , null); 
try { 

rt3p_out .write < requestPkt, 0, requestPkt . length! ; 

} 

catch (lOException e) { 

Sy stem. err. print In (Ob j_nan»e •.stopChannel: • + e.getMesaage () ) ; 
e . print StackTrace () ; 

// read the status retume<l by RTSPServer 
receiptPkt - new byte IRECEIPT^LEN) ; 
try ( 

n - rtsp_in. read (receiptPkt, 0^ RECEIPT_IXII) ; 

) 

catch (lOException e) ( 

System. err. println(obj^aae + •.stopChannel: • ^ e.getMessage () ) ; 
e . pr IntStackTrace ( } ; 

) 

if (n < RECBIFTJ^BN) { 

System. err. println(obj_name + ".stopChannel: returned byte is corrupted."); 
return < STATUS_3RR) ; 

) 

// return status 
return ( receiptPkt ( 0 ) ) ; 

) 

/** 

* Signals the RTSPServer to play the given commercial. 
* 

* 8param l^addr local multicast address. 

* Qparam path commercial file path* 

* ereturn byte representing the status returned from RTSPServer. 
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•/ 

public byte playConvne re ial ( Inet Address local_addr. String path) { 
bytell requoatPkt; 
byteO receiptPkt; 
int n « 0; 

// composo outgoing pac)cet 6 send 

requestPkt - encode (TOR_COMMERCrAL, null, local_addr .getAddreas () , path); 
try < 

rtsp_out -write (cequeatPkt, 0, request Pkt . length) ; 

) 

catch (lOException e) ( 

System. err .println (obj_narae " .playComrnerciai: " + e . getMessage ( ) I ; 
e.printStackTrace ( ) ; ' 

) 

// read the status returned by RTSPSecver 
receipt Pkt =« new byte |RECEtPT_LENj ; 

try { - 

n = rtsp_in.read(receipCP)tt, 0, RECEIPT_LEN) ; 

) 

catch (lOException e) < 

System, err. println {obj_najac 

i- • .playConunerciai: • e.getMessage () ) ; 
e .printStackTrace ( I ; 

> 

if <n < RECEIPT_LEN) { 

System, err .println (obj_naiBe 

• .playCoranericai; returned byte is corrupted.*);^* 
return {STATUS_ERR) ; *r 

) 

// return status 
return (receiptPkt [0] ) ; 

» 

* Encodes the input parameters into a TCP packet. 
* 

* Qparan tor type of request. 

* 6paran n^addr global multicast address for a station. 

* eparan In^^addr local multicast address for a station. 

* @paran path commercial file. 

* e return the encoded byte array buffer. 
*/ 

static byte[] encode (int tor, byte[) au^ddt, byte[) liiL.addr, String path) ( 
int path_len - (tor — TOR^CO^MERCrAL) ? path. length () : 0; 
byteO buffer - new byte (PAX3_0FFSET + 

((tor ~ TOIL.COMMERCIAL) ? path^len : 1)]; 

// typ« of request 

buffer [TOiL-OFTSET ♦ OJ - (byte) ((tor « 16) »> 24); 
buffer (TOIL-OrFSET IJ - (byte) ((tor « 24) »> 24); 

// path length 

buffer [TOR^OrrSET ■^ 2J - (byte) ( (path^len « 16) »> 24); 
buffer (TOR^OFFSET + 3] - (byte) ( (path.len « 24) »> 24); 

// M: global multicast address 
if (tor — 1) { 

Systera.arraycopy (in_addr, 0, buffer, MjOFFSET, RL.addr. length) ; 

} 

// LM: local multicast bMtbss 
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System. arraycopy(lm_addr, 0, buffer, L>L-OFFSET, ltiu_ac 

// conunerciai file path. . . 
if (tor — 3) { 

byte(] pathbuf • path.getBytes ( ) ; 

for (int i - 0; i < pathbuf . length; { 
buffer{12 t il - pathbuf (il; 

I 

) 

return buffer; 

) 

* Decode the status value. 
V 

public static String_dccodeStatu3 (byte status) ( 
switch (status) { 
case 0: return "OK"; 
case 1: return "ERROR"; 
case 2: return "DUPLICATE"; 
case 3: return "STATES_FULL"; 
default: return "UNKNOWN.STATUS-" + status; 
I 

) 
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/* raarconiKeC - Internot Rada^o Network 

• Distributed Internet Radio Server (DIRS) : HAS interface) 
* 

• $<marconi->LAS. java -vl . 0 (prototype version), 98/8/19. 

• 93d)cl.2, -riK. 
•/ 

package marconi.ras; 

import java.rmi.*; 
iniport java.uti I. Vector; 

/•* 

• The LAS (local advertisement server) remote interface provides interfaces 

• for the advertising company, to store and broadcast local commercials. 

public interface IAS extends Remote { 

// public int uploadConunercial (byte ( J file) 
// throws RenroteException; 

// public Vector reviewXinieSlot s ( int channel) 
// throws ReraoteException? 

/•* 

* Tell Che ad server to reserve a slot. 
•/ 

// public boolean buyCommercialTirae (int channel. String a4_id) 
// throws RemoteException; 
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/* marconiNet - Internet Radffo Network 

* Distributed Radio Antenna Server (RAS) : (RAS rraplementation} 
* 

* 5<marconi.ra3.>MarconiServer. java -v3 . 0 (prototype version), 1998/12/22 S 

* ejdkl.2, *riK. 
•/ 

package marconi . ras ; 

import java.rrai-*; 

import java.rmi. server . *; 

import java . rmi . registry . Locat e Registry ; 

import java.net.*; 

import java.util.*; 

import java.io.*; 

import marconi . util .* ; 

/•• 

* The <code>MarconiServ5r</code> class implements the interfaces <code>RAS</code> 

* (radio antenna server) and < code > LAS </ code > (local advertisement server) . 

* As a RAS, it should manage a particular set of multicast channels that are 

* active and allow the IRCs (internet radio clients) to be able to tune to 

* each channel- The LAS server provides an API-liJte interface to the advertising 

* companies, rt also maintains a local database to store the coiwftercials , 

* <p> 

* Qauthor -riK. 

* aversion $Revision: 1.0 $ 

* 9see marconi. ras .Channel 

* Bsince prototype 1.0 
•/ 

public class HarconiServer extends UnicaatRemoteObject , r 

implements RAS, Runnable ( // this version does not implement LAS yet... 

/* 

* Radio Antenna Server local id 
•/ 

final String nan»« » "marconiNet: RAS, the radio antenna servcr/MarconiSorver"; 
final static String obj^ane - "marconi . ras .HarconiServer*; 
private String hostname - null; 

/** 

* The hard-coded port number for local RMI registry. 
*/ 

public final static int RMI_PORT - 5678; 
/** 

* The multicast address used for global announcement of CDP packets. 
*/ 

public final static String GLOBAloCAP - -225.3.0.0*; 
/•* 

* The multicast address used for local announcement of CDP packets. 
*/ 

public final static String LOCAIc.CAP - *225. 3.0.1*; 
/♦♦ 

* The port used for channel announcement protocol (CAP) . 
•/ 

public final static Int CAP_f>ORT - 7777; 
/•* 

* The port used for multicast communication between RSC and RASs. 
•/ 

public final static int RSC_PORT - 8910; 
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* Tho port used for multicast conmiunicat ion between RAS and IRCs. 
•/ 

public final static int IRC_PORT - 8 910; 

* The default TCP port used for communicating with the RTSPServer, 
*/ 

public final static int RTSP_PORT 8765; 
/*• 

* The ttl used for multicast from RSC to RASs. 
•/ 

public final static int GLOBAI,_TTL « 128; 

* The ttl used for multicast from RAS to IRCs. 
•/ 

public final static int LOCAL__TTL « 16; 
/*• 

* The maximum number of channels that can be supported locally (finite number 

* of channels) . 
•/ 

public final static int MAX_CHANNELS " 20; 
/** 

* The maximura media content payload length in bytes (-R7P payload length) - 
*/ 

public final static int MAX-PAYLOADLEN « 4096; ^ , 

* The maximura RTP header length. 
*/ 

public final static int MAX^RTPHDRLEN - 20; 
/** 

* This thread receives channel announcements and maintains the channel 

* directory database (analogous to session directory -Sdr) . 
*/ 

private volatile Thread directoryThread - null; 
/*♦ 

* This thread announces the channel descriptions to the local listeners. 
*/ 

private volatile Thread announcerThread • null; 
/•* 

* This thread is started along with the <code>directoryThread</code>. It is 

* used to generate the advertisement schedule. 
*/ 

private volatile Thread advert iseThread - null; 
/** 

* RAS channel registry / database. 
*/ 

private Channel (] channel Registry - null; 
/** 

* Station multicast address (GDP) to channel ID mapping. 
*/ 

private Hasbtable channelMapper - null; 

private final static Integer NOT.SUPPOBTED - new Integer (-1); 
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* Ch&nneL Announcement Protocol Cache. 
V 

private Haahtable capCache - null; 
/*' 

* The RTSPServer remote controller. 
•/ 

private RTSPServerControl rtspServer = null; 

* The local multicast address dispenser (one instance pec RAS) . 
private MaddrDispenser l_maddrRegistry => null; 

/•* 

* The local multicast address for local station's content, 
private tnet Address "l_maddr_local - null; 

* The local station' s channel id. 
*/ 

public final static String LOCALSTA - -LOCAL"; 
/*• 

* The files containing local station' a program announcement. 
•/ 

private final static String LOCALSTA^CDP - •^localcdp"; ^* 
private final static String LOCALSTA^SCHED » •_localsched" ; ^# 

* Time interval between each Marconi process (30 seconds) . 
*/ 

private. final static long rNTERVAL - 10000; // reduced for demo 

* Channel Announcement Protocol (CAP) resources. 
•/ 

private MulticastSocket cap_receiver - null; 
private MulticastSocket cap.sender «• null; 
private boolean SOCKET l.IM.USE * false; 
private boolean SOCKET2_IM_USE - false; 

/** 

* The ESA public key. 
•/ 

private byted publlcKey - Mbyte) 0x0); 
/** 

* The RSA private- key. 
*/ 

private byte [J privatoKey - ((byte) 0x01; 

* Instantiate the MarconlServer of RAS (radio antenna server) with its 

* default settings. It also establishes a connection to the RTSPServer. 
*/ 

public MarconiServer (String rtsp^^r int rt3p_p) throws RemoteException ( 
try ( 

// initialzie 

hostname - inetAddress .get Local Hoat () .get Host Mame 0 ; 
rtspServer - new RTSPServerControl(rt3p_h, rt3p_j>) ? 
channelRogistry - new Channel [KAX_CHANMELS) ; 
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channelHa^^r » neit HashtabLeO; 
capcache » new Hashtal>le () ; 
cap_3ender - new MulticaatSocket () ; 
cap_receiver - new MulticaatSocket (CAP.PORT) ; 
l_roaddrRegiatry - new MaddrOiapenser 0 ; 
l_maddr_local « l_maddr Registry .next (» ; 

// join CAP multicast group 

cap_receiver . j oi nG roup 1 1 net Address. get By Name (GLOBAL_CAP) ) ; 

} 

catch (Exception e) { 

) 

start {) ; 



* Registers a station into a channel slot. These slots are indexed through 

• the channeled' s. 
* 

* Cparam c the channel id. 

• Gparam ma global nulticast address used for station broadcast. 

• Greturn true if the station/channel is successfully registered and false 

* otherwise. 

public synchronized boolean registerChannel (int c. String ma) 
throws ReraoteException { 

if if channel is not already taken and its updated cache exists 
if (channelRegistry (c) — null &t capCache .containaKey (ma) ) ( 

// add new channel to database ^# 
channel Mapper. put (ma, new integerCc)); 
try ( 

inetAddreas l^^naddr ■ l_jiiaddrRegistry.next () ; 
channelRegistry [c] - new Channel (c, l^maddr) ; 

) 

catch (MaddrCxception e) I 
return false; 

\ 

f f initialize channel frpn the cache 

channelRegistry [c] . read^cdp ( (CDPPacket ) capCache.get (raa) ) ; 
channelRegistry [c] . init (publicKey, privateKey) ; 

// remove new channel from the global cache 
//capcache . reraovo (ma) ; 

System. out . println 

(obJ_^aino • .regiaterChannel: created channel-' ♦ c); 

return true; 

) 

// if channel in use 

else ( 

3y St em. err .println (obj..,nane 't- 

■•register .Channel: cannot create channel-* c) ; 

return false; 

) 



* Removes a channel from the database. 

* Qparam c the channel Id to be removed* 
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• ereturn true if the atat ion/channel is successfully 

• otherwise. 
•/ 

public synchronired boolean removeChannel (int c) 
throws RemoteException | 
// if the channel exists 
if (channelRegistry(c) !« null) ( 



// stop the channel thread and free resource 
if (channelRegistry [c) . isOnline 0 ) { 
channelRegistry (c) . destroy ( ) ; 

) 

l_maddrRegistry. remove (channelRegistry (c| . l_maddr) ; 
// remove channel from database 

channelMapper .put (channelRegistry {c) .g_maddr. getHost Address ( ) , 

NOT_SUPPORTED) ; 
ChannelRegistry tcl - null; 

System, out .print In (ob3_nanie + ■.removeChannel: cenoved channel-* ♦ c) ; 
return true; 

) 

// if the channel doesn't exist 

else ( 

System. err .println <obj_name 

".removeChannel: cannot remove channel-" c) ; 

return false; 

) 

/* 

* 6deprecated replace by RTC? signaling. 
• 

* This class does not actually implement the audio playing mechanism. It 

* Return the status of this request. This method is merely used as means 

* o£ finding out who's listening to what. The next version should replace 

* this module with a more scalable approach such as by utiliriny the 

* RTCP signals. Currently, this PMI request is also being used to trigger 

* the actual broadcasting. If the requested channel is broadcasting 

* already, nothing else is done. If not, the MarconiServer initiates the 

* broadcasting procedures (i.e. start listening to the global multicast 

* address and redirecting the stream locally) . 
* 

* 6paraun c the channel id. 

* ereturn true if successful, false otherwise. 
* 

public synchronized boolean . playChannel (int c) 
throws RemoteException { 

// if channel exiats 

if (channelRegistry (c) !- null) { 

// if channel not already started, signal RTSPServer to start it 
ChannelRegistry (c3 .HIT_COUNT++; 
if ( 'ChannelRegistry (c) .isOnlineO ) < 
try ( 

channelRegistry [c] . start (} ; 

System. out .println (obj_name + •.playChannel: channel-" + c 
+ " started.*); 

> 

// catch TooManyChannelThreads£xceptioa 
// & IllegalThreadStateElxception 
catch (Exception e) { 

System. err .println (obj^naM + 
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•.playChannoI: 

return falao? 

} 

} 

II return the local multicast address of the channel 
return true; 

J 

else ( 

System. err. print In <obj_name + 

•.playChannel: cannot play channel-* + c) ; 

return false; 

) 

* Stops all broadcasting channels and terminates this RAS. 
•/ 

public. void shutdown () throws RemoteException K 
synchronized (channelRegistry) ( 

for (int i = 0; i < MAX_CHAMNELS ; i+-+) ( 
i£ (channelRegistry [ i) ! *• null) { 
reraoveChannel (1) ; 

) 

) 

} 

3top() ; 

System. exit (0) ; ^* 



* Starts the MarconiServer. 
♦/ 

public void start O { 

direct oryXhread - new Thread (this) ; 
directory Thread. start () ; 
announcerThread - new Thread (this) ; 
announcerThread. start 0 ; 
advert isexhread - new Thread (this) ; 
advert iseThread. start <) ; 

) 



/*• 

* Stops the MarconiServer. 
•/ 

public void stopO { 

diroctoryXhread - null; 
announcerThread null; 
advertiseThread - null; 



// release socket a and leave announcenent group 
try ( 

while (S0CKBT1_IN_0SE) ( 
Thread. sleep (3) ; 

> 

cdp_receiver.leaveGroup(InetAddress.getByNan)e t6LOBAl4.CAP) ) ; 
cap_receiver . cloae ( ) ; 
cap_8ender.cloae() ; 

1 

catch (Exception e) ( 

e . prlntStac)cTr ace ( ) ; 

I 

) 
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/ 



Returns the channel usage statistics. 



ereturn an array of channel statistics. The array siie is the 

<code>MAX_CHANNELS</code>. There maybe <code>null</code> entries in the 
array for the channel slots that are not supported. 

'I 

public ChannelStatisticsO getStatistics () \ 

ChannelStatisticsd stats =• new Channels t at ist ics (MAX^CHANKELS) ; 
synchronized (channelRegistry ) ( 

for <int i = 0; i < MAX^CHANNELS; i++> { 
if (channelRegistry [i J !- null) { 

stats til 3 channelRegistry (il .audit () ; 

^ 

return stats; 



* Adds commercial list. 
* 

* eparam dd_list an array of <code>String</code>3 that refers to the 

* commercial filenames. 

* ereturn whether the request was successful. 
•/ 

public boolean submitCommercialList (String [ ] ad^list) ( 
try K 

for (int i - 0; i < ad«l i at . length; \ 

StringTokenizer st - new StringTokenizer (a<i_liat [i] > ; 
int id - Integer. parseint (St. nextToken ()) ; 
ChannelRegistry [id] .addComroercial (at.nextXokenO > ; 

\ 

for (int i « 0; i < MAX_CHANNELS; i*+) ( 
if (channelRegiatryfi) 1« null) ( 

channelRegistry [i] .genCoiimercialE'ile () ; 

\ 

return true; 

> 

catch (Exception e) ( 

System, err .println (obj^ame + 

•.submitCommercialList: illegal list format"); 

return false; 

) 

/• 

* This <code>run</co4o> method starts the Ma rconi Server . 
•/ 

public void runC) ( 

// cache update hour 

long hour - System. currentTimeMil lis () ; 
/♦ 

* Global directory thread running. 
•/ 

while (Thread. cur rentThreadO — dlrectoryThread) { 



* Receive CDP packets and maintain channel database. 
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scx:ket1_in_use - true; 
try < 

DatagramPacJcet cecv_plct « CDPPacket -corepoae ( ) ; 
cap_receiver. receive (recv_pltt) ; 
CDPPacket cdp » new CDPPacket (recvj>kt J ; 

synchronited (channelRegist ry) { 

// create new mapping 

if < ! channelMapper.containsKey (cdp.MADDR) > { 

channelMappor.put (cdp.MADDR, NOT_S UP PORTED) ; 

I 

// update announcement appropriately 

Integer Id = (Integer) channelMapper .get (cdp.MADDR) ; 
if ( Id. equals (NOT.SUFPORTED) > I 
capcache.put (cdp.MADDR, cdp) ; 
System. out .print In (Ob j_name -t- ".run: new cdp cached for * cdp.MAODR); 
~ t 

else { 

channelRegistry (Id. int Value <) | . read_cdp (cdp) ; 
System. out .println (obj_name + ".run: local channel's cdp cache refreshed"); 
} 

} 

} 

catch (Exception e) ( . 
e .print St ac)iTrace () ; 

} 

SCX:KETl_rN_USB - false; 

// time to refresh cache (daily) 
long current_hour - System. currentTineMillis () ; 
if (current_hour > hour Tiiaestamp.DAY) ( 
System, out .println (obj_naine ♦ ".run: routine -refresh local cache"); 

ref resh^cache () ; 

hour Time stamp .DAY; 

\ 

/* 

• Interval b/w each loop for receiving global channel directory. 
•/ 

if ( !Thread. interrupted () ) ( 
try ( 

System, out .println (obj_name ^ ".run: - •); 

Thread. sleep ( INTERVAL) ; 

) 

catch (InterruptedException e) ( 

- } 

) 

) 

/♦ 

• Local Directory thread running. 
*/ 

while (Thread, current Thread () announcerThroad) < 
/* 

* For each installed local channel send out announcements. 
V 

for (int i - 0; i < MAX^CHANNBLS &« announcer Thread I- null; i+<-) { 
if (ChannelRegistry Ul null) { 
continue; 

\ 
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CDPPacket lo^Q_cdp - channo 1 Reg i stry li) .writ 

DatagraitiPacket send^kt =• local.cdp.compose (LOCAL.CAP, CAF_PORT) ; 
try ( 

cap_3ender.3end(sen<jUpkt, (byte) LOCAL_TTL) ; 

) 

catch (lOException e) ( 

Syst era. out .print In (obj_naroe ^ ".run: 

e.printStacJcTraceO ; 

} 

// sleep between every announcement (do not flood network) 
try ( 

Thread. 3leep(5000) ; 

) 

catch (interruptedException e) ( 
) 

) 

/* 

• Announce local tracJc programming. 
*/ 

if (announcerThread !- null) ( 

^^y * . ^ 

CDPPacket localata.cdp - write_cdp(); 

DatagramPacket sendjkt - localata^cdp, compose (LOCAI^CAP, CAP.PORT) ; 
cap_sender.3end(3end_pkt, (byte) LOCAL_TTL) ; 

} 

catch (Exception e> ( 

System.out .printIn(obj_nam« ".run: ") ; 

e^printStackTracaO ; , i 

) 
) 

/* 

*' Interval b/w each loop for sending local channel directory. 

If ( sirhre ad. inter rvptedO ) { 
try { 

Thread, sleep (INTERVAL) ; 

catch ( Inter ruptedException e) ( 

) 

) 

) 

/• 

• Advertise thread runnijsg. 

• / 

while (Thread. cur rentThreadO ~ advert iseThre ad) ( 

i*Dump each channel's commercial queue (list of commercials to play) 

* to a file so that it can be used by the LAIP (local advertisement 

* insertion protocol) . 
*/ 

for (int i - 0; i < MAX^CHANNELS ; { 
if (channelRegistry (i] !- null) { 

channelRegiatry (il .genCommercialFile () ; 

\ 

) 

* Interval b/w each loop for generating commercial files. 
♦/ 
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if ( ! Thread . interrupted ( ) ) ( 
try { 

Th read - 3 leep (Times tajnp. DAY / 4); 

} 

catch (InterruptedException e) { 
) 

} 

//Thread. yield 0 ; 

) 

} 

/•• 

' Removes old cache entries. 
•/ 

private void ref re3h_cache () { 

long current_hour = System, currentTimeMillis () ; 

synchronized (capCache) ( 

Enumeration capList => capCache . eleraonts () ; 
while (capList .hasMoreElements () ) I 

CDPPacket cdp - (CDPPacket) capList .nextEleraent ( ) ; 
if (current_hour > cdp. time St amp ♦ CDPPacket . TTL) ( 
c apCa Che. remove (cdp. MADDR) ; 

) 

} 

) 

) 

/•• 

* Provides local and global cache of channel announcement 9 for ^ i 

* immediate download (instead of waiting for the periodic announcement) . 
* 

* eparan local <code>true</codo> if requesting for a local announcement download. 

* ereturn list of channel descriptions (CDPPackets) in <cod«>Vector</code> . 

* esee raarconi.util .CDPPacket 
•/ 

public Vector downloadCAP (boolean local) throws ReraoteBxception I 

// return local announcements 
if (local) { 

aynchronired (channelRegistry) ( 

Vector cdp_liat - new Vector (»; 

for (int i - 0; i < MAX„CHWWELS; i++) ( 
if (channelRegistry lij !- null) ( 

CDPPacket cdp - channelRegistry Ci) .write_cdp (> ; 
cdp_l i 3t . addElcment ( cdp ) ; 

) 

} 

return cdp.liat; 

) 

} 

// return global announcements 
else ( 

synchronized (capCache) { 

Vector vec - new Vector (); 

Enumeration enura - capCache . elements () ; 

while (enum.hasMoreElereents () ) ( 

vec. addElement (enura. next Element 0 ) ; 

) 

return voc; 

} 

} 
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/* * 

• Creates a CDP announcement for the local station track. 
* 

• Qreturn a channel description of the local track. 

• gsee marconi.util .CDPPacket 

• / 

private CDPPacket write_cclp<) throws AnnouncementException { 
CDPPacket cdp - null; 
Buf feredReader fin » null; 
String schedule « 

try { 

cdp - new CDPPacket (L0CA1STA_CDP) ; 

Cin =■ new Buf feredReader (new FileReader (LOCALSTA^SCHED) > ; 

\ 

catch (Exception e) ( 

throw new AnftouncenentException 

(obj.name + •.writo_cdp: the local schedule file cannot be opened. )j 

} 

while (fin !- null) ( 
String line =" null; 
try ( 

if (dine * f in . readLine < ) ) null) ( 
fin. close () ; 
break; 

) 

) 

catch (lOException e) { 

break; 'J 

} 

it (lino. length () > 0) { 
String program ■ 

StringTokenizer st - new StringTokenizer (line) ; 
Calendar cal - Calendar .got InatanceO ; 

try { 

for (int i - 0; t < 2; 11-+) i u /iv. 

cal. set (Calendar. DAY_OF_VfEEK, Integer. parseXnt (st .nextToken () ) ) ; 
cal. set (Calendar. HCXn^OF_DAY, Integer. parselnt (at -nextToken () ) ) ; 
cal . set (Calendar .MINUTE, Integer .parselnt (st .next Token <) ) ) ; 
cal . sot (Calendar . SECOMD, Integer . parselnt (st . next Token ( ) ) ) ; 
program +- String. valueOf (cal . getTime () .getTime () ) ^ "I"; 

) 

progran st .nextToken () ♦ "I-"; 

schedule ^ (schedule. length ( ) > 0) + program^ 

) 

catch (Exception e> { 

throw now AnnouncementException 

(obljiamo + •.writ€„cdp: invalid local schedule file,"); 

) 

\ 

} 

cdp. id - LOCALSTA; 

cdp. date - T i meat amp. get-jnidnight () ; 

cdp.MADDR - thi3,l_jnaddr^ocal.getHostAddress(); 

cdp.MPORT - this.IRCJORX; 

cdp.MTTL - this.LCXM^TTL; 

cdp. schedule - schedule; 



return cdp; 
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• The reaifi method executes the server setup proce 

public static void main (String argsO) throws RerooteSxceptlon ( 

// check arguments (rtsp server) 
if (arg3. length !- 2) { 

System.arr.printlni "usage: \n' 

t "MarconiServer <RTSP ho3tnajne> <RTSP port>'); 

System. exit (-1) ; 

} 

System. setErr(Sy3tera. out) ; 
// install a security manager 

System. setSecurityManager (new RMISecurityManager () ) ; 

// setup and start the server on local host 
try ( 

LocateBegist ry . createRegiatry (RMI_P0RT) ; 

MarconiSorver marconiSorver ■» new Marcon i Serve r (args (0] , 

Integer. parseint (args [1 ] 
Naming . rebind<"// : ■ RMI_PORr + + obj_naittef marconiSorver); 

System. out .pcintln (marconiServer . hostname 

+ " bound in registry at port " ^ RMI_P0RT) ; 

) 

catch (Exception e) I 

System. err .println (obj„name ".main: * + e.getMessage () ) ; 
e . printStackTrace ( ) ; 

) 

) 

\ ft 
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/* marconiNet - internet Radio Network 

• Distributed Padio Antenna Server (RAS) : (IRC GUI Controla) 
* 

* $<raarconi.irc,>IRCConCrol3. java -v2 . 0 (prototype version), 1999/02/15 3 

• ejdXl.2, -riK. 
*/ 

package marconi-irc; 

import java . awt . * ; 
import java , awt .event ; 
import java.util.*; 
import java.net.*; 
import java.io.*; 

/*• 

* This panel contains user interfaces to the applet. 
V 

public class iRCControLs extends Panel ( 
public static TextField entry_l; 
private static int WIDTH - 600; 
private static int HEIGHT - 100; 

/♦• 

• instantiates the control panel. 
*/ 

public IRCControls ( ) { 

GridBagtayout grid =- new GridBagLayout ( ) ; 
GridBagConatrainta cons - new GridBagConatraints () ; 
setLayout (grid) ; 

cons. fill • GridBagConstraints.NONE; : ; 

cons.weightx • 0.0; 

// selected station (id 4 najne) 
entry_l - new TextField(40) ; 
. grid.3etCon3traint3<entry_l, cons); 

entry_l .setForegroundt Color. yellow. dar)cer() ) ; 
entry_l . setBac)cground( Color. blue, darker () .darker () ) ? 
add(entry_a) ; 
validate (); 

// resize 

setSiie (WIDTH, HEIGHT); 



127 



wo 00/79734 



PCT/USOO/16913 



IBCDlr^ctoxyO*^ Th^^un 3 7 X4:2?:27 1999 1 

/* marconxNet - Internet IUd!o Network 

* Distributed Radio Antenna Server (RAS) : URC Directory Controlsl 
* 

* $<marconi.ra3.>rRCDirectory. java -v2 , 0 (prototype version), 1999/04/20 5 

* ejdkl.2, *riK. 
•/ 

package marconi.icc; 

Inipoct j ttva . awt . * ; 
import java, awt .event • */ 
import java, ut il .Haaht able; 
import java.net.*; 
import j ava - io . * ; 

import raarconi . ras .MarconiServer; 
import marconi . util .CDPPacket; 

/** 

* This panel contains user interfaces to the applet . 
•/ ~ 

public class IRCDirectory extends Panel 
implements Runnable ( 

* This thread updates the announcements for the locally supported channels. 
*/ 

private Thread updateThread - null; 
private static long Ll_UPDATE - 7500; 

public static IRCUsrApplet owner; ^* 
public static Label label_l; 
public static List di rectory Li st_l; 
private static int WIDTH - 600? 
private static int HEIGHT - 400; 

/•* 

* Instantiates the directory display panel. 
•/ 

public IRCDirectory (IRCUsrApplet sain) ( 
owner - main; 

GridBaglayout grid - new GridBagLayout.O ; 
GridBagConatraints cona - new GridBagConstraints <) ; 
setLayout (grid) ; 

cons. fill • GridBagConstraints. NONE; 
cons.weightx - 1-0; 

// label 1 
cons.weightx - 1.0; 

cons.gridwidth - GridBagConstraints. REMAINDER; 
label^l - new Lab«l () ; 

labe 1.1. setlext (•local Channel Directory*); 
grid.aetConatraintsdabeU, cons); 
label.l.aetFocegxotind (Color. white) ; 
add(lab«l_l>; 
validate {) ; 

// list 1 - global 

cons.gridwidth - GridBagConstraints .REMAINDER; 
directoryLl3t_l - new Li8t(20r false); 

directoryList_l.addActionListener (IRCActionilandler.listControl) ; 

grid.aetConstraints (directory Li st_l, cons) ; 

direct oryLi3t_l.setForeground (Color. yellow. brighterO ) ? 

direct or yList_l . setBackground (Color. darkGray) ; 

add(directoryList_l) ; 

validate () ; 
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// resize 

aetSizo (WIDTH, HEIGHT); 
start () ; 

) 

• Starrs the directory update. 
•/ 

public void start () { 

updateThread new Thread (this) ; 
updateThread. start () ; 

) 

• The run methods for the two threads. 
*/ 

public void run () ( 

// local directory 

while (Thread.currentThreadC ) » updateThread) { 
try { 

Thread- sleep I L_UPDATE) ; 

Hashtable cdp_loo)tup owner .getCache <> ; 

if (diroctoryListJ .getlteraCount () > 0) { 
directory Liat^l . removoAll ( ) ? 

} 

toz (int 1 - 0; i < owner. MMC_CHANNELS; { ^ , 

String Id =• String. valueOf (i) ; \ 
if (cdp_Iookup.containsKey (Idl ) i 

CDPPac)tet cdp - (CDPPaOtet) cdp_loo)cup.get (Id) ; 
directoryLi3t_l.add(cdp.id • • 4- cdp. name. 

Integer. parseint (cdp. id) ) ; 

) 

else { 

directoryLi3t_l . add ( Id) ; 

) 

) 

if (cdp_.loo}iup.contain9Key (MarconiServer.LOCALSTA) ) { 

CDPPac)iet cdp (CDPPac)iet> cdp_lookup.get (MarconiServer .LOCALSTA) ; 
directoryList_l.add(cdp.naine) ; 

) 

} 

catch (Exception e) ( 

System. err . print In marc oni . ire . iRCDtreccory . run: •) ; 
e. print StackTcace () ; 

) 

) 

) 

\ 
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/* marconiNet - Internet RaSo Networlt 

• Distributed Radio Antenna Server (RAS) : (IRC User Applet] 

• $<niarconi . ire. >IHCU3rApplet . java -v2 . 0 (prototype version) ^ 1999/04/20 $ 

• ejdkl.Z, -riK. 
•/ 

package marconi.irc; 

import java . applet .* ; 

import java.awt.*; 

Import java.util.*; 

import java.net.*; 

//import java.rmi.*; 

//import java . rmi . server .* ; 

import marconi .ut ii . * ; 

import marconi. util.rtsp. IRC; 

import marconi. ra3. RAS; 

import marconi . raa.MarconiServer; 

/•* 

• This applet is used by an IRC user- 
♦ 

• dauthor -riK. 

• Sversion SRevision: 1.0 S 

• 03ee marconi. raa.MarconiServer 

• 03ince prototype vl,0 
V 

public class IRCUsrApplet extends Applet 

implements java . io . Serializable^ Runnable ( ^« 

r 

r - 

* Session Announcement Protocol (SAP) resources. 

* Interfaced via. Channel Directory/Description Protocol (GDP) . 
•/ 

private MulticastSocket cap_receiver - null; 
protected Hashtabla capCache " null; 

/** 

* This thread updates the announcements for the locally supported channels. 
*/ 

private Thread directoryThread - null; 
private static long L_UPDATE - 10000; 

// miscellaneious variables 
private static int width - 0; 
private static int height - 0; 
//protected RAS raaServer - null; 
protected int MAX-CHANNELS - 20; 

final static String obj^jtam* - •marconi .r as. I RCUsrApplet"; 



// tools 

IRCDirectory directory - null; 
IRCControls controls - null; 
IRC listener - null; 



/♦♦ 

* Initialize the applet and setup display area. 
•/ 

public void initO ( 
try { 

width - Intege r . parse Int (getParaneter ( •APPLWIDTH* ) ) ; 
height « Integer .parse Int (getParameter ("APPLHEICHT") ) ; 

// lookup RAS (MarconiServer) 
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//URL URLbaae - getDocuftentBaae () ; 

//Syatem. out .print In (obj^name ".init: locating server") ; 
//raaServer - (RASI Naming, lookup ( •//" ^ getParaioeter (•RASHost" ) 
// + •:• + getParameter CRASPort") 

// M "/marconi . ras.MarconiServer*) ; 



// init variables 

//MAX-CHANNELS - rasServer.getMaxChannels < ) ; 
capCacho - new HaahtableO? 

\ 

catch (Exception e) { 
// fatal error 

System. err .print In (obj_name + ".init: "); 
e. print StackTrace 0 ; 

) 

// join CAP multicast group 
try { 

cap_recBiver » new Mul ticaat Socket (Marconi Server ♦CAP_PORT) ; 
cap„recGiver . joinGroup ( InetAddress .geCByName (MarconiServer . LOCAL_CAP) ) ; 

} 

catch (Exception e) ( 

System, out .print In (obj_name ".init:"); 
e . print StackTrace ( ) ; 



// draw display area 
setupDisplay () ; 

// start , i 

listener - new IRCO; 
directoryXhread - new Thread(thi3) ; 
directoryThread, start () ; 

} 

/*♦ 

* Display the applet. 
*/ 

public void setupDisplay (> { 

setBackground (Color. black) ; 



directory - new IRCDirectory (this) ; 
controls - now IRCControls () ; 
GridBagLayout grid • new GridBa^Layout ( ) ; 
GridBagConstrainta cons * new GridBagConstraints () ; 

// setup grid 

int rowB»l9bt3[] - {400, 100>; 
grid.rowHeights - rowBeigbts; 
aetLayout (grid) ; 

cons. fill - GridBagConstraints . BOTH; 
// add directory lista 

cons.gridwidth - GridBagConstraints. REMAINDER; 
cons. weights ■ 1.0; 
cona.gridheight * 1; 

grid. setConstraints (directory, cons); 
add (directory) ; 
validate 0 ; 

// add controls 

cons.gridwidth - GridBagConstralnts. REMAINDER; 
cons. weights - 1.0; 
cons.gridheight - 1; 
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grid.aetConstraints (controls, cons) ; 
add (controls » ; 
validate () ; 

resize (width, height); 

} 

/*• 

* Free resources when closing applet. 
•/ 

public void destroy () ( 

// release sockets and leave announcement qroup 
try { 

cap_receiver . leaveGroup (InetAddress.getByName (MarconiServer . LOCAL_CAP) ) ; 
cap_receiver -close () ; 

catch (Exception e) { 

e . printStackTrace {) ; 

) 

stopChannel () ; 
directoryThread - null; 

//try ( 

// rasServer. terminate () ; 
//> 

//catch (RemoteException e) { 
// e .printStackTracoO ; 

remove (directory) ; 
remove (controls) ; 

) 

/•* 

* Run method. 
*/ 

public void runO { 

f f cache update hour 

long hour = System. currentTlmeMillis (> ; 
/* 

• Global directory thread CTinning, 
•/ 

while (Thread. currentThread ( ) — directory Thread) ( 
/• 

* Receive CDP packets and maintain channel database. 
•/ 

try < 

DatagranPacket recv^pkt - CDPPacket .compose () ; 
cap receiver . recoive < recv_pkt ) ; 

CDPPacket cdp - new CDPPackot (recv^pkt) ; 
System.out .println (obj_;iaine ".run: cdp parsed*); 

// update announcement appropriately 
if ( ! capCache.containsKey (cdp. id) ) ( 
capCache.put (cdp.id, cdp) ; 

System. out .print In (obj^ame + ".run; new cdp cached for channel-* 
t cdp . id) ; 

> 

) 

catch (Exception e) { 
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e . printStackTrace ( ) ; 

} 

// time to refresh cache (daily) 

long current_hour «» System. currentTimeMillia O ; 

if (currGnt_hour > hour + Times tamp. DAY) ( 

System, out .print In (Ob j_naite ^ ".run: routine -refreshing directory cache."), 

refres^^cacheO; 

hour Time stamp. DAY; 

) 

/• 

* Interval b/w each loop for receiving local channel directory. 
*/ 

try ( 

Thread. sleep (L_UPDATE) ; 

} 

catch J^InterruptedExccption e) ( 
) 

\ 

} 

/"* 

• Removes old cache entries. 
"/ 

protected void ref re3h_cache (> { 

long current_hour =■ System. currentXimcMillis () ; 

synchronized <capCache) { 

Enumeration capList « capCache. elements () ; ,j 
while (capLiat .hasMoreElements (M { 

CDPPacket cdp - (CDPPacket) capLiat . nextEletnent () ; 
if (current.hour > cdp.timeStamp + CDPPacket -TTL) { 
capCache . remove (cdp . id) r 

> 

) 

I 



/** 

* Inform server that the specified channel is being listen to. This 

* RMI based triggering Is very inefficient and not scalable. So 

* alternate approach based on RTCP should replace this, 
*/ 

public boolean playChannel (int id) ( 
boolean status - false; 

if (capCacho.containsKey (String. valueOf (id) ) ) { 

CDPPacket cdp - (CDPPacket) capCache . get (St ring. valueOf (id) ) ; 
try ( 

// kill previous thread if running 

listener. stop () ; 

/* 

• The below statement is commented out because tho listener 

* is now capable of sending RTCP signals for triggering. 
• 

status - rasServer .playChannel (id) ; 
*/ 

status - true; // replace above 

1 istener. start (cdp. MADDR, cdp.MPORT); 

> 

catch (Exception e) ( 

e. print StackXrace () ; 
return false; 
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return atatua; 

> 

else { 

recurn false; 

} 



• Stops listening to whatevec is playing. 
•/ 

public void stopChannelO I 
listener . stopO ? 

I 

/*' 

• Returns the current state of the local channel announcenent cache. 
•/ 

protected synchronized Hashtable getCacheO ( 
return capCache; 



* Return applet information. 
*/ 

public String getAppletInf o () { 
return "IRC listener tool*; 

} 



} 
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/• marconiNet - internet Radio Network 

♦ Distributed Radio Antenna Server <RAS) : (IRC Action Handler | 
♦ 

• $<marconi.irc.>lRCActionHandler. java -v2 . 0 (prototype version!, 1999/04/21 S 

* 9jd)cl.2, -riK- 
V 

package marconi.irc; 

i mpor t j a va - awt . * ; 

import j ava, awt .event . *; 

import java.util**; 

import java.io.*; 

/•* 

* This cla33 handles actions taken by IRC user. 
V 

public class IRCActionHandler { 

public static ActiooListener listControl = new ActionLiatener ( ) { 
public void act ionPecf crr»ed(ActionEvent e) { 
IRCControls .entry_l .setText 

( iRCDi rectory, directoryLi3t_l .get Itera 
( iRCOirectory .directoryLi3t_l .getSelectedlndex () ) I ; 
String textfield = IRCControls .entry_l .get Text () ; 
StringTokenizer dir « new StringTokenizer <text£ieldr " *)? 
int id =» Integer. parseint (dir.nextToken ()) ; 
if < iRCDirectory. owner. playChannel (id) ) { 

System. out . print In ("marconi . ire . IRCActionHandler" + 

• .actionPorformed: playing channel * 

+ id + •) ; p ^ 

} i ^ 

else ( 

IRCDi rectory. owner. 3 topChannel O ; 

Systera.err. print In (•marconi. ire. IRCActionHandler" ♦ 

act ionPer formed: error listening."); 

\ 

\ 

); 
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/• marconiHet - Enternet R«dio Network 

• Distributed Radio Antenna Server (RAS) : ICDP Announcer) 
• 

• S<raarconi -ras. >Annoancer . java -v2 . 0 (prototype veraion) , 1999/04/12 S 

• ejdXl,2, -riK. 
•/ 

package marconx.rsc; 

import java.net.*; 
import java.util.*; 
import java.io.*; 

import marconi . ras . MarconiServer; 
import marconi . util .* ; 

/•* 

• The <code>Announcer</code> makes periodic announcements via. CDP (SAP/SDP) . 

• <p> 

• Sauthor -riK. _ 

• Bversion SRcvislon: 1.0 3 

• esee raarconi. util.CDPPacket 

• eaince prototype 1.0 
•/ 

public class Announcer implements Runnable { 

final static String obj_name - "marconi . rsc. Announcer" ; 
String hostname - 

/** 

♦ This thread announces the channel deacriptions to the local liateners . 
*/ 

private volatile Thread announcorThread - null; , f 

* Time interval between each Marconi process (30 seconds > - 
*/ 

private final static long INTERVAL » 30000; 
/•* 

• Channel Announcement Protocol (CAP) resources . 
•/ 

private Mult i cast Socket cap_3ender - null; 
private String file - 

* Constructor. 
*/ 

public Announcer (String file! { 
try ( 

hostname - inetAddress .getLocalHost ( ) .qetHoatNaras ( ) ? 
cap_sender - new MulticaatSocket ( ) ; 

\ 

catch (Exception e) ( 
) 

this. file - file; 
start 0; 



* Starts the Announcer, 
•/ 

public void atartO ( 

announce rThread - new Thread (this ) ; 
announcerThread. start 0 ; 

\ 
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/** 

• Stops the Ajinouncer. 
*/ 

public void stopO { 

announcerThread - null; 

// release 3oc)(et3 and leave announcement group 
try ( 

cap_3ender . close ( ) ; 

) 

catch (Exception e) { 

e .print St ac)cT race () ; 

) 

) 

♦ This <code>run</code> method starts the Announcer, 
public void run () I 

/* 

* Xnnouncer thread running. 
*/ 

while (Thread. currentThreadO =»» announcerThread) ( 
/* 

* Send out each announcement* 

•/ r 

CDPPacXet cdp ■ null; ti 
try i 

cdp ^ new COPPacket (file) ; 

) 

catch (AnnouncementException e) { 
e . pr intSt ackTr ace ( ) ; 

> 

DatagramPacKet sendj>kt - cdp . compose (Mar coni3erver.GL0BAI^_CAP, 

MarconiSetver .CAP_^ORT> ; 

if (cdp. id null) { 
try ( 

cap_3ender,send(3endj)lct, (byte) KarconiServer,GLOBAI«_TTL) ; 

) 

catch (ZOCxceptlon e) ( 

SysteiB.out.prlntln<obj_naitte -t ".run: '); 
e.printStaclcTrace () ; 

) 

Systeo.out.prlntln (obj^ane ♦ ".run: announcement sent to • 
+ MarconiServer.GLOBAI^CAP ^ •/" 
+ MarconiServer.CAP_^ORT) ; 

) 

/* 

• Interval b/w each loop for sending local channel directory. 
*/ 

try { 

Thread. sleep ( INTERVAL) ; 

) 

catch ( Interrupt edexcept ion e) { 
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• The main method executes the server setup process. 
•/ ^ - 

public static void main (String args IJ » < 
// checlc arguments {rtsp server) 
if (args. length !- 1) ( 

System. err. printlnCusage: \n" + •Announcer <CDP file> ); 

Systen.exit (1) ; 

\ 

System.setErr (System, out) ; 

// Setup and start the server on local host 
Announcer announcer =» new Announcer (args [0] ) ; 

) 
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/* marconiNet - internet Radio Network 

• Distributed Radio Antenna Server <RAS) : (RSC Interface] 
* 

• 5<raarconi . raa .>RSC. java -v2 . 0 (prototype version), 1999/05/14 5 

• ejdXl.2, -riK. 
•/ 

package marconi . rsc; 

import java . rmi . • ; 
import java. util .Vector; 

• The <code>RSC</code> RMI interface provides security/payment APIs for RAS . 

• <p> 

• ^author -riK. 

• Gveraion $Revi5ion: 1.0 S 

• Qsince prototype vl^O 
"/ 

public interface RSC extends Remote ( 
/** 

* Accept RAS' public Key and include this RAS for SEK distribution. 

* Senroll (byte (1 publicKey) $ 
♦/ 

public int enroll {byte 0 pubJcey) 
throws RemoteCxception; 

\ 
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/• raarconiNeC - Internet Radio Network 

* Distributed Badio Antenna Server (RAS( : (Channel Deacriptiona Clasa) 
• 

* $<marconi.ra3. >CDPPac)cet . java -v4 . 0 (prototype veraion) , 1999/05/05 S 

* Gjdkl.2, -riK. 
•/ 

package marconi .util; 

import java.io.*; 

import java.net.*; 

import java. util . StringTokenizer ; 

import marconi . ut il . sd. *; 

/*• 

* This class encapsulates and parses the Channel Description Protocol (CDP) 

* Packet- It acts as an transparent interface to the SAP/SDP protocol (the 

* utilization of protocols SAP/SDP is hidden from the users of CDP> , 

* <p> — 

* Included in the packet are a subset of the following fields in any order: 

* <ul> 

* <li>narae 

* <li>category 

* <li>description 

* <li>origin 

* <li>language 

* <li>id 

* <li>maddr 

* <li>mport 

* <li>mttl f f 

* <li>3eklist ; » 

* <li>date* 

* <li>schedule* 

* </ul> 

* <p> 

* The channel description can bo created from a file or any other object that 

* can be converted to a text atrean. The format ia given below. 

* <p> 

* Each field is to be contained in a line. Each line is to start with the field 

* name followed by ' , and then the field value (i.e. "category-newa") . 

* <p> 

* The fields marked • are optional if the CDP packet is not being used to announce 

* program schedules. If the CDP packet ia used for program schedule announcement, 

* all the fields must be specified. (Note: the current version only allows one-day 

* scheduling per an announcement. Multiple CDP packets should bo uaed to schedule 

* for different dates) There ia no version numberf nor is there a session id. A new 

* announcement can simply replace the previously received ones. The different 

* announcements are distinguished by examining the multicast address and the date. 

* If one wishes to schedule ahead of time, the date field should be used to indicate 

* to which date the schedule field is assigned. 
*■ <p> 

* The <code>schedule</code> field should be in the following format: 

* <p><blockquote><pre> 

* schedule*£lt;programl6gt; / <prograra2> » tlt;pEograffl3(gt; r ...etc. 

* </pre></blockquote> 

* <p> 

* separating each sub-field with a comma ('#'). 

* <p> 

* The <code>date</code> field ia represented by specifying the number of 

* milliseconds since the standard base time known as "the epoch*, namely 

* January 1, 1970, 00:00:00 GMT. GMT (Greenwich Mean Time) is the Internet 

* conventional reference time zone and it is synchronised with the DTC 

* (Coordinated Universal Time) milliseconds. The receivers of thia packet can 

* convert this to the appropriate local time. The data type long (64-bit integer 

* in Java) stores these milliseconds. Note that SDP uses the Network Time Protocol 
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• (NTP) timostarapa ajid SDP esaentially convorts UTC t, . 

• <p> 

• Each program is constructed as: 

* <p><bloc»cquoto><pre> 

* 6lt;3tart-tifieAgt; |4lt ; end-tiroetgt; I tit ; program-tit leigt; I ilt ;de3ccipt ionSgt 

* </pre></blockquote> 

• <p> 

* separating each sub-field with a vertical line ('!')• Again, UTC millLseconds 

* should be used to specify the times. 
" <P> 

* Lastly, the seklist is the concatenated list of the radio station's session 

• encryption key (SEK) , each time encrypted with the public key that belongs to 

♦ different RASs (if global announcement ) or iRCs (if local announcement). The 

• encrypted values in binary are PEM-encoded and the delimiter '1' is used to 

* separate them. Currently CDPPacXet is implemented to support RC4 stream cipher; 

* it is a symmetric encryption algorithm with variable key size and fast performance 

* in software. Another nice feature about it is that it is fairly exportable from US, 

* which is necesaary for global usage of MaroniNot . 

♦ <p> 

• It is necessary that all fields be included (except for the optional ones), although 

* it is not required to have them in order. 

• <p> 

* eauthor *riK. 

♦ ^version ^Revision: 1.0 $ 

♦ Gsee marconi .util .Announcement Except ion 

* Ssec marconi .util .Tiraestamp 

• Qalnce prototype vl.O 
./ 

public class CDPPacket implements Serialirable { » t 

final static String objL.name - •marconi . r as .CDPPacket*; 

/*• 

* The station name. 
*/ 

public String name - null; 
/♦* 

* The content category (music I news I sport s I ... J . 
•/ 

public String category - null; 
/•* 

* The content description. 
V 

public String description - null; 
/•* 

* The origin o£ the content (regional ID) . 
*/ 

public String origin * null; 
/** 

* The language of choice. 
•/ 

public String language « null; 
/** 

* The multicast address. 
V 

public String MADDR • null; 
/** 

* The multicast port. 
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*/ 

public int MPORT - 8888; 
/*♦ 

* The multicast ttl (set to local scope by default) . 
•/ 

public int MTTL =• 16; 
/*• 

* The array of PEM-encoded (bd3e64) session encryption keys. 
V 

public String [J SEKLIST = null; 
/*• 

* The channel id. Must be the local hostname if used for global 

* announcement . 

public String id null; 
/•* 

* the date being scheduled. 
•/ 

public long date - -1; 
/** 

* The radio station's content schedule (list of programs) 
*/ 

public String schedule » null; 

* The date and time of the packet created, 
public long timeStamp - -1; 
/•* 

* The life time of CDP packets (expiration time) . 
*/ 

public final static long TTL « Timestamp.OAY; 
/** 

* The maximum CDP packet buffer length (currently 4K bytes) . 
*/ 

public final static int MXK^BUTLEN - 4096; 
/•• 

* Raw data containing, the byte-array representation of the packet* if it has 

* one. 
•/ 

private byte ( ) data - null; 
/*• 

* Creates an empty CDP packet. 
*/ 

public CDPPacketO ( 

this . timeStaiBp • Tirae3taittp.get_current () ; 

> 

* Creates CDP paclcet from a (received) datagran. 
* 

* Qparam packet the datagram packet that contains CDP . 
*/ 

public CDPPacket (DatagramPacket packet) throws Announcement Except ion { 
parse (packet) ; 
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this.timeStamp m Time3tajnp.get_current () ; 

* Creates a COP packet froa a file. 
* 

* epararn file pathname to where the CDP-file i3 located. 
V 

public CDPPacket (String file) throws AnnouncementException { 
parse (file) ; 

this .times tajTip - Tiraestamp.get.current () ; 

) 

* Initializes this COP packet by parsing a datagram (UDP) packet. 

* Qparare packet a datagram packet. 
*/ 

public void parse (DatagraniPacket packet) throws Announcement Except ion { 

// get session description 
SAPPacket sap - null; 
SDPPacket sdp - null; 
try { 

sap - new SAPPacket (packet .getOata <)) ; 
sdp « new SDPPacXet (sap.payload) ; 

} 

catch (MalformedSDException e) { 

throw new Announcement Except ion «^ 
{obj_;iame -t- '.parse: the received announcement cannot be parsed. 

) 

this. name • sdp. name; 

this .description - sdp. info; 

for (int i ° 0; i < sdp. at tribute, length; i-f+) { 
String attr - sdp.attrlbute [i) ; 
. if (attr — null) { 
continue; 

} 

if (attr.startsWith Clang: •) ) { 

this. language - attr .substring <attr. indexOf (':' ) + l).triro(); 

) 

else if (attc.startswith("cat:") ) ( 

this.category - attr .substring (attr. indoxOf (':' ) D.trimO; 

) 

else if (attr.atartsWithCX-orig:*)) ( 

this. origin » attr. sub3trlng(attr.indexOf I' t D.trimO; 

} 

else if (attr.atartsWith(-X-seJclist:»)) { 
Vector2 sekllst - new Vector2(); 
StringTokenieer at - new StringTolcenizer 

(at tr. substring (att r. indexOf (':' ) ^ l).tria(), "I*); 
while (at.hasMoreTokena () ) ( 

seklist . addElement (at • next Token ( ) . trim ( ) ) ; 

> 

thia.SEKLIST - seklist . toStringArray () ; 

> 

else if (attr.3tartsWith<*X-date:") ) { 

String date_8tr - attr . substring (attr . indexOf ) + l).trim(); 
this. date - Long. par seLong (date.atr) ; 

) 

else if (attr.startsWith (*X-sched: ') > { 

this, schedule - attr .substring (attr.indexOfC ) -fr- D.trimO; 

> 
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} 

thifl.MADDR » sdp. connection. address; 
thia.MTTL ^ Integer .parseint (adp. connection .tti) ; 
this.MPORl =- Integer. paraelnt (sdp. media (OJ .getPort ()) ; 
this. id « 3dp. origin. se33ion_id; 



* Initializes this CDP packet by parsing from a file. 
* 

• eparain filejath nanve and path of the CDP announcement file, 
public void parse (String file_path> throws AnnouncementException { 

/• 

* Open file. 
*/ 

File file - new File (f il©_path) ; 
Duf feredAeader Tile^in - null; 
try { 

file_in = new Buf feredReader (new FileReader (f ile) ) ; 

) 

catch (FileNotFoundException e) ( 
throw new AnnouncementException 

(obj_naine + '.parse: the CDP file cannot be opened."); 

) 

/* 

• Read-In the file line by line. 
•/ 

while (file_in !- null) { 

// parse a line 
String lino - null; 
try I 

lino » file_in.readLine() r 

> 

catch (lOException e) ( 
break; 

) 

if (lino — null) { // brea)c if eof 
try ( 

f i lo_in . close ( ) ; 

} 

catch (lOException e) ( 
\ 

break; 

\ 

elso if ( line. start swith ("name^*) > ( 

this.naiae - line. subs t ring ( line . indexOf ) -f D.trimO; 

) 

elso if (lino.startsWitht-category-") ) ( 

this, category - lino, substring (line. indexOf C-' ) + D.triiaO; 

) 

else if (line. 3tortsWith( "description-" ) ) ( 

this, description - lino.subatring (lino.indexOf <'-' ) + D.trimO; 

> 

else if (lino. startsWith( "origin-" ) ) ( 

this. origin - 1 ino. substring (line .indexOf ('-' ) + l).trim(); 

> 

elso if (line. startsWith( "language-") ) { 

this. language • line. subst ring ( line. indexOf ('-' ) + l).trim(); 

) 

elso if (line.start8With<"maddr»") ) ( 
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this.flCoR " Iine.3ubstring(lina. indexi 
\ 

else if Uine.startaWLth (•report-") ) ( 

String port^str - line . substring (line .indexOf ) + l).trim(); 
this.MPORT integer. paraoint (port_3tr) ; 

) 

else if (line.startsWithCrattl-") ) \ 

String ttl_3tr = line . substring ( line . indexOf ('■»' ) + l).trira(); 
this.MTTL « Integer. paraeint (ttl_3tr) ; 

) 

else if (line.start3With("id-") ) ( 

this. id = 1 ine. substring (line. indexOf ('-' ) + l>.trim(); 

) 

else if (line. 3tart3With(*seklist=»"n i 
Vector2 sekliat =■ new Vector2(); 
StringTokenizer st ■ new StringTokenizer 

(line, substring (line. indexOf ('<*' ) D.triraO, "I"); 
while (st . hasMoreTokens ( ) ) ( 

seklist .odd£lement (st . nextToken () .trinO ) ; 

) ~ 

this. SEKLIST => seklist . toStringArray () ; 

else if (line,3tart3With("date»")) ( 

String date_str =- line . substring (line . indexOf > + D.triraO; 
this. date « Long.parseLong (date_str) ; 

) 

else if ( line. start sWith ("schedule-")) ( 

this. schedule - line . substring ( line , indexOf ('-' ) ^ D.triiiO; 

} . 

else ( 

/• t' 

* Unconunent below if you want strict fortiating of the fllea. 

•/ 

throw new Announcement Exception 

(obj_naiiic + ".parse: the COP file cannot be parsed"); 

) 

} . 

) 

/•* 

* Composes a datagram packet that represents this COP packet going out to the 

* specified address and port number. This packet is UDP encapsulated SAP/SDP 

* session announcennet protocol. All appropriate fielda, not defined as 

* <code>null</code>, are used to make up this packet. 
* 

^ eparan addr destination address string. 

* eparon port destination port number. 

* ereturn a datagram packet consisting of the valid COP (SAP/SDP) fields. 

public DatagramPacket compose (String addr.str^ int port) { 
Vector2 ten9>_vec - new vector2(); 
SAPPacket aap - new SAPPacketO; 
SDPPac)iet - new SDPPacketO; 

* compose sdp 
*/ 

// o 

sdp . origin. user name - "cdp"; 
sdp.origin.3esflion_id - id; 

sdp. origin .version - String. valueOf (Time3tamp.get_carrent 0 ) ; 
sdp . origin . net wor)t-.type - "IN"; 
sdp . origin . addresau-type - "IPI"; 
try ( 
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adp. origin, addreaa - InetAddresa . getLocalHost () . 

\ 

catch (UnknownHoatException e) ( 

} 

if 3 

if (name !" null) ( 
sdp.nane nane; 

I 

// i 

if (deacciption !- null) \ 
sdp.info = description; 

\ 

// c 

if (MADDR !=• null) \ 

sdp, connect ion = new SDPConnection () ; 
sdp. connect ion .network^type - •IN*; 
sdp.connection.addreaa.type - *IP4"; 
sdp. connection. address - MADDRr 
sdp.connect-ion. ttl = String .valueOf (MTTL) ; 

) 

// a 

if (category !- null) ( 

temp_vec . addElement ( "cat : ■ + category); 

) 

if (origin !- null) { 

temp_vec.addElement (•X-orig:" + origin^ ; 

) 

if (language !- null) { 

terap_vec.addElereent ("lang: • ^ language); ,# 

\ r ! 

if (SEKLIST null && SEKLIST(O) !- null) ( 
String temp_3tr - SEKLIST [0); 
for (int i - Ij i < SEKLIST, length; i-i-*) { 
if (SEKLIST I 11 !- null) < 

tempest r SEKLIST (i); 

\ 

\ 

temp^vec . addElement t •X-ae)cliot : ■ + temp_3tr) ; 

) 

if (date !- -1) K 

teiip_vec.addEleinent ("X-date: • + String. valueOf (date) > ; 

) 

if (schedule !- null) K 

t enip_vec. addElement ("X-sched: ■ schedule); 

) 

3dp. attribute - terap_vec.to3tringArray ( ) ; 
// t -permanent session 
sdp. active - neir String[ll; 
sdp. active (0) - "0 0"; 
// tn 

3dp.raedia[0I - new SDPMedia{ •audio". String .valueOf (MPORT) , -RTP/AVP"); 
/• 

* compose sap 
•/ 

sap.raesaage^type - SAPPac)tet .MT^ANNOUNCE; 
sap. encrypt ion - falae; 
sap. compress ioa - false; 
sap.autlL-headerlen - 0; 
sap.nsgidLJiash - 0; 
try K 

sap. source - XnetAddress .getLocalHost () .get Address () ; 

) 

catch (UnJtnownHost Except ion e) ( 
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} 

3ap. pay load o sdp. compose () ; 
this. data « sap. compose () ; 

rnetAddreas addr - null; 
try { 

addr - InetAcJdreas . getByNarae (addr_3tr) ; 

) 

catch (UnknownHost Except ion e) ( 
) 

return new Dat agranPacket (data, data. length, addr, port); 



* Contposea an ascii file that represents this COP packet. All appropriate 

* fields, not defined as <code>null</code>, are used to make up this 

* packet. 

* eparam String filename (path) 
•/ 

public void compose (String filename) ( 
File file = new Pile (filename) ; 
PrintWriter fout - null; 

try i 

fout - new PcintWciter (new BufferedWritec (new FileWriter (f ile) ) ) ; 

) 

catch (lOException e) ( 
) 

if (name !- null) ( 

fout .print In ("name** + name); 

) 

if (deacciption null) { 

fout .print In (* description-* -i- description); 

) . 

tf (category !« null) ( 

fout .print In (•category** + category); 

) 

if (origin null) ( 

fout .print In ("origin—* + origin); 

) 

if (language null) ( 

fout. print In ("language*** + language); 

) 

if (MADDR 1- null) ( 

f out. print In (•oaddr-* + MADDR); 

) 

if (MPORT !- -1) ( 

fout.println(*n9>ort-* + MPORT); 

) 

if (KXTL !- -1) { 

fout-prlntlnCmttl-* + KTTL) ; 

) 

if (id !- null) ( 

fout.println(*id-* i- id); 

) 

if (SEKLIST !- null «& SEiaiST[0) !- null) ( 
String temp_3tr - SCKLIST[0]; 
for (int i - 1; i < SEKLIST.lengrth; i*+) { 
if (SEKLISTtil !- null) ( 

temp_str +- • | ■ + SBKLIST(i]; 

) 

) 
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fout. print In CsekXiat-* + tomp_str) ; 

} 

if (date !- -D ( 

f out .print In < "date-" + St ring .valueOf (date) ) ; 

) 

if (schedule !- null) < 

f out .println ("schedule-* + schedule); 

\ 

try { 

fout .close () ; 

) 

catch (Exception e) ( 
) 

) 

* Composes a datagram packet that represents an empty COP pac)cet. 

* This pac)(et should be instantiated for receiving puxrposes. It automatically 

* generates a pacJcet with the internal buffer of the maximum length. 
« 

* 8return a datagram packet with empty buffer. 
*/ 

public static DatagramPacket compose () ( 
byte[) buf =- new byte (MAX^UFLEN) ; 

return new DatagramPacket (buf , buf. length); 

> 

) 
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/• marconiNet - Internet Radio Network 

* Distributed Radio Antenna Server (RAS) : CMaddrDispenser Class) 
* 

* $<raarconi .raaddr . >MaddrDi3pen3er . java -vl . 0 (prototype version), 1999/11/11 $ 

* ejdkl.1.7, -riK. 
•/ 

package marcon i . ut i 1 ; 

Import java.io.*; 

import java.net . 

import java .util .Hashtable; 

/** 

* The <code>MaddrDi3penser</code> class distributes a doraain-wide multicast 

* address for each station, where domain refers to reachability of RAS. Unlike 

* the class <code>MaddrServer</code> it creates multicast channels between RAS 

* and iRCs. Thus, each RAS must include an instance of this object. And 

* assuming a carefully designed domain edges, different instances can utilize 

* the same addresses . ~~ 

* <p> 

* We can use adrainistratively scoped address space here, which will eliminate 

* the problem of RAS-coverage (domain) overlaps. But for simplicity and to avoid 

* having to configure the organizational boundary routers, we simply assume 

* for now that there is a local RAS running and use "site-local*, scoping 

* (IPv4 TTL-15) . 

* <p> 
* 

* ^author -riK. 

* Aversion $Revision: 1.0 $ 

* dsee marconi.util .MaddrException 

* Ssince prototype vl.O 
•/ 

public class MaddrDispenser { 
/* 

* Here we use a contiguous address block f:rom the TTL scoped 

* multicast address spectrum: 

* 1225.2.0.0 : 225.2.255.255) ( site- local iif TTL-1 5) 

* Note that it avoids the administratively scoped IPv4 multicast space: 

[239.0.0.0 : 239.255.255.255) 

*/ 

final static int MADDR^LOWBOUND - 0x0000? // (225. 2). 0.0 
final static int MADDR_UPPERBOUMD - OxFFfTf // [225 .2 ). 255 . 255 
final static String MADDR^PREFIX - "225. // 225.0.0.0/16 
final static String RTCP_PRErrx - •225. 4"; // 

Hashtable registeredMaddrs - null; 

/•• 

* Creates a new instance of <c ode>Maddr Dispenser </code> where the next 

* multicast address to be allocated is initialized to the lower bound 

* of the address apace. All addresses are recycled. 
V 

public MaddrDispenser () { 

registeredMaddrs - new HashtableO; 

} 

/*• 

* Allocates and returns a new aulticast address. It will first try to fill-in 

* any holes within its address space. In cither Mords# it recycles freed 

* addresses. 

* Qretucn the new multicast address. " v-.^ 

* ^exception MaddrException if it runs out of the given multicast- address 
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* pool . 

public synchronized InetAddress next () throws MaddrException { 

// find an empty multicast address space 
int maddr - MADDR^lowboUND; 
InetAddress inet_maddr = null; 

while (registecedMaddrs. contains (new Integer (maddr) ) 
&& ++raaddr maddr^OPPERBOUND) ; 

// return newly assigned address 
if (maddr <- MADDR_UPPERBOUND) { 
try { 

inet_maddr InetAddress .getByKarae (toStrlnq (maddr) ) ; 

\ 

catch (Un)cnownHostException e) ( 
e.print5tac)cTrace () ; 

) 

registeredMaddrs.put (inet_ntaddr, now Integer (maddr )) ; 
return inet_maddr; 

) 

else { 

throw new MaddrExcept ion ("Multicast address out of bound.*); 

) 

) 

/** 

* Free the address. Return the multicast address bacli to its pool. 

* 8param inet_jnaddr the address to be freed. ' t . 
*/ ■ ' 

public synchronized void remove (InetAddress inet.^maddr) ( 
registeredMaddrs . remove (inet.;naddr> ; 

) 

/* 

* Construct the full IP address format. 
•/ 

protected String toString(int addr) { 

return MADDRJ^REFIX " . • + ((addr »> 8) & OxFF) + + (addr £ OxFF) ; 

) 

* Return RTCP multicast address of the given RTP multicast address. The details 

* of mapping RTP to RTCP address is hidden. 
* 

* Qparam rtp.jBaddx the RTP multicast address. 
*/ 

public static String rtcp^jaap (InetAddress rtp_jaaddr) ( 
byte[l raw • rtp,.jaaddr.getAddress<) ; 

return RTCP_^REFrx + •.• ^ ((raw(21 « 24) »> 24) + ^ ((raw(3] « 24) »> 24); 

) 

/*• 

* Return IPv4 addresa as 32bit integer. 
* 

* eparam maddx the inet address to be converted. 
*/ 

public static int addr_to_int (InetAddress maddr) ( 
byte[) raw - maddr .get Address () ; 
int int32 - raw[01 « 24; 
int32 I- (raw(l) « 24) »> 8; 
int32 I- (raw(2) « 24) >» 16; 
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int32 !- <rawt3) « 24) >» 24; 
return int32; 

} 
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/♦ rearconiNet - Internet Radio Network 

* Distributed Radio Antenna Server <RAS) : [MaddrServer Class) 

* S<marconi .util . >Maddr Serve r. java -vl . 0 (prototype version), 1998/10/12 $ 

* ejdkl.2, -riK. 
•/ 

package marconi .util; 

import java.rnii.'; 

import java . rtni . server. *; 

import java . rmi . registry . LocateRegistry; 

import java.io.*; 

import java.net.*; 

import java. util, Haahtable; 



/•• 

* The <code>MaddrServer</code> class manages the global multicast address 

* allocation to the Radio Station Client (RSC) channels. The current version 

* does not iropiement distributed approach. Therefore, <code>MaddrServer</code> 

* acts as a centralized server where the RSCs can obtain their multicast 

* addresses via a specific request <RMI request) . 

* <p> 

* ^author -riK. 

* Aversion SRevision: 1.0 S 

* Gsce marconi .util. HaddrExcept ion 

* e since prototype 1.0 

public class MaddrServer extends UnicastRemoteObject * ? 

implements MaddrServer I nterf ( » » 

final static String obj_nanie - "marconi .util. MaddrServer"; 
/** 

* The port number for multicast address. 
•/ 

public final static int MADDRSERV_PORT - 8889; 
/* 

* Here we use a contiguous address block from the TTL scoped 

♦ multicast address spectrum: 

[225.1.0,0 : 225.1.255.2551 (global iff 128 < TTL < 255) 

• Note that it avoids the administratively scoped IPv4 multicast space: 

* [239.0.0.0 : 239.255.255.255) 
•/ 

final static int MADDR^JLOWBOUND - 0x0000; // [225.1]. 0.0 

final static int MADDR^UPPERBOUND - OxFFFF; // [225 . 1 J . 255.255 
final static String MADDR^REPIX - •225.1"; // 225.0.0.0/16 



Hashtable registeredMaddrs - null; 
/** 

* Initializes the multicast address server. 
*/ 

public MaddrServer () throws RemoteException { 
registeredMaddrs - new Hashtable (>; 

I 



* Allocates and returns a new nralticast address. It will first try to fill-in 

* any holes within its address space. In other words, it recycles freed 

* addresses . 
* 

* Sretum the new multicast address. 



152 



wo 00/79734 PCT/USOO/16913 
Maddr9«rvox. ^^^^ 17 14:30:53 1999 

* 9 exception HaddrException if it runs out i 

* pool. 
*/ 

public synchronized InetAddress next ( J 

throwa RemoteException, HaddrException { 

// find an empty nulticaat address space 
int maddr - MADDEV_U)WBOUND; 
InetAddress inet_riaddr = null; 

while (ragisteredMaddrs, contains (new Integer (maddc) ) 
&& ++maddr <- MADDR^UPPERBOUND) ; 

// return newly assigned address 
if (maddr <=» MADDR_UPPERBOUND) { 
try { 

inet_maddr ^ InetAddress . get ByNaroe (toSt ring (maddr) ) ; 

} 

catch (Exception e) ( 

e .-printStackTracc ( > ; 

) 

registeredMaddrs.put (inet__maddr, new Integer (maddr) ) ; 
return inet_niaddr; 

) 

else < 

throw new HaddrException ("Multicast address out of bound."); 

) 

} 

/** 

* Free the address. Return the multicast address back, to its pool. 
ft 

* 9param inet^addr the address to be freed. 
*/ 

public synchronized void remove (InetAddress inet^^ddr) 
throws RemoteException { 
registeredMaddrs . remove (inet^maddr) ; 

I 

/* 

• Construct the full IP address format. 
*/ 

protected String toStringtint addr) { 

return MADDI^_PREriX + • . • ^- ((addr »> 8) £ OxFF) •." 4- (addr & OxFF) ; 

} 

/*• 

* The main method executes the server setup process. 
*/ 

public static void main (String args (] ) throws RemoteException ( 

// check arguments (rtsp server) 
if (arga. length !- 0) \ 

Systeift. err. print In ("usage: \n* + "MaddrServer") ; 

Systeit.exit (-1) ; 

} 

System. setErr I System . out ) ; 

// Create and install a security manager 

System. setSecurityManager (new RMISecurityManager O ) ; 

// Setup and start the server on local host 
try ( 

LocateRegistry .createReglstry (MADDRSERVL^ORT) ; 



153 



wo 00/79734 PCTAJSOO/ 1 69 13 

^UddrS«rT«x. jA^A Thi^^ia 17-14:30:53 I99f 3 

MaddrServer raadSserver - new MaddrS«cver () ; 

Maming.rebind (■//;• MADDRSERV_PORT > •/• + obj_naTie, maddrServer) ; 
System. out .println ( t netAddresa . getLocalRost ( ) 

• bound in registry at port * 

MADDRSERV_PORT) ; 

) 

catch (Exception e) { 

Systera. err. print In (obj_nanie + •.main: • t e .getMessage ( ) ) ; 
e . printStackTrace ( ) ; 

} 

} 

} 



4* 
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* EXTEa^SION OF. . . 
* 

* e (#) Vector. java 1.60 98/09/30 
* 

* Copyright 1994-1998 by Sun Microsystems, Inc., 

* 901 San Antonio Road, Palo Alto, California, 94303, U.S.A. 

* All rights reserved. 
* 

* This software is the confidential and proprietary information 

* of Sun Micros/sterna, Inc. ("Confidential Information-). You 

* shall not disclose such Confidential Information and shall use 

* it only in accordance with the terms of the license agreement 

* you entered into with Sun. 
♦/ 

package narconi . util ; 
/*• 

* This class extends j4.va . util .Vector so that it's capable of returning its 

* elements as an array of java . lang. String. 
* 

* eautor -riK. 

* esee java. util -Vector 
•/ 

public class Vector2 extends java. util .Vector \ 

* Constructs an empty vector so that its internal data array 

* has size <tt>10</tt> and its standard capacity increraent is # 

* zero. ! 
♦/ 

public Vector2() { 
super (10); 

} 

/*. 

* Returns a string array representation of this Vector, containing 

* the String representation of each elenent. 
*/ 

public synchronized StringO toStringArray () ( 
String [) result - new String (elenentCount ] ; 
System. arraycopy (elenentOata, 0, result, 0, elementCount ) ; 
return result; 

) 
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inarconiNet - Internet Ra^o NetworX 

* Oistributad internet Radio Server (OIRS) : [Maddr Server interface) 
* 

* $<marconi.util.>MaddrServerInterf . java -vl .0 (prototype version), 98/8/19. 

* 0jd)cl,2, -riK. 
•/ 

>acka9e roarconi .util ; 

import java . rmi . ■ ; 

import java.net . Inet Address; 

* This interface provides centralized distribution of global multicast addresses. 

public interface MaddrServerlnterf extends Remote { 

public InetAddress next I) 

throws Remote Except ion, MaddrException; 

public void remove ( InetAddress raaddr) 
throws RemcteCxception; 

) 
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/* marconiNet - Intecnot R«dio Network 

• Di3tribuced Radio Antenna Server (RAS) : (Ba3e€4 Wrapper Class) 

• S<marconi.util.>Ba3e64. java -vl . 0 (prototype version), 1999/05/13 S 

• ejdkl.2, -riK. 
•/ 

package marconi .util; 
import java-util.*; 

• This class is a Base64 wrapper for ASCII representation of BINARY data. 

• It follows the PEM encoding formula. 

• <p> 
* 

• 8author -riK. 

• gversion $Revi3ion: 1.0 5 

• 0since prototype vl . 0 
•/ 

public class Base64 { 
/•• 

* Maps binary to char. 
•/ 

private static int niap(int c) { 

if (c >■« 0 &4 c <- 25) return (c + 'A'); 

if (c >" 26 && c <- 51) return(c - 26 ^ 'a'); 

if (c >« 52 && c <- 61) return (c - 52 "^ ' 0' ) ; 

if (c — 62) returned'); 

if (c — 63) return ('/'); 

else return(-l); 

> 

/*• 

* Hap9. char to binary. 
V 

private static int unraap(iAt c) { 

if <c >- 'A' fit c <- 'Z') return (c - 'A')f 

if (c 'a' fifi c <- 'z') return (c + 26 - 'a'); 

if (c >« '0' fit c <- '9') return {c ♦ 52 - '0'); 

if (c ' ^' ) return (62); 

if (c '/') return (63); 

else return (-1); 

) 

* Decodes ba3e64. 
*/ 

public static byte(] decode (byte [ ) string) { 
int length, i, 
byte[] bu£ » fO)i 

if (string — null) ( 
return buf; 

} 

length - string. length; 
buf - new byte (( (length / 4) * 3) + 11; 
for <i - j - 0; i < length; i +- 4, j 3) { 
while <i < length &4 string [i) 1- ' &4 

! (atringCil >- 'a' fi6 atring[ij <- ' z' ) fi& 
! (string[i) >- 'A' fi& stringtil <- ' Z' ) && 
I (string[i] >- '0' (6 string(ij <- '9')) i+^; 
buf[j] <byte) < (unmap (string (i] ) fi Ox3f> « 2); 
if (3Cring(i+lI ' ) { 
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break; 

} 

buflj] 1=* (byte) ( (unmap (strinq ( i^-lJ ) A 0x30) » 4) ? 
buf(j+ll " <byte> ( (unmap (strirg I i+1 I ) & OxOf) << 41; 
if (3tring[i+21 ==» ) { 

buf(j+2l =. 0; 

break ; 

) 

bufljtll 1° (byte) ( (unmap (string Iii-2 ] ) & 0x3c) >> 2); 
buf[j+2) =« (byte) ( (unmapOtring (1+21) & 0x03) « 6) ; 
if <3trirg[i+3) — ) ( 

buf(ji^3) = 0; 

break; 

} 

buf[j+2) (=• (byte) unraap (string [i + 3 1) & 0x3f; 

} 

return buf; 



• Encodes base64 . 

public static byte[) encode (byte ( ) bin) < 
inc BLOCKS_PER_LINE - 19? 
int length, i, j, cnc; 
byte [J buf =» (0); 



if (bin — null) ( ^» 
return buf; , t 

) 

length bin. length; 

byted string • new byte [length + 21; 
System. arr aye opy (bin, 0, string, 0, length); 
cat - (({length + 3) / 3) • 4) + 2; 
cnt (cnt / (BLOCKS_PER^INE * 4 ) ) ; 
buf - new byte(cntl; 

Cor (i - j " cnt - 0; i < length ^ 3; i +- 3, j +- 4) ( 
buftjl ' (byte) nap ( (string (il & Oxfc) » 2); 
buf[j+ll = (byte) (map( ( (string (i) & 0x03) « 4) | 

( (string (ii-ll & OxfO) » 4))); 
if (string (i+lj — 0) ( 

buf[j+2) - buf tj+3] - (byte) ' ; 

j +- 4; 

break; 

) 

buflj+21 - (byte) (map (( (string [i+l) & OxOf) « 2) I 

n8tringCi+2) 6 OxcO) » 6))); 
if (string I H-2) — 0) ( 

buf(j+3) - (byte) ' ; 

j +- 4; 

break; 

) 

buf[j+3) - (byte) nap (string [i+2) & 0x3f ) ; 
if (cnt >- (BLOCKS_PEIL_J-INE - 1)) ( 

buflj+4] - (byte) ' \n' ; 

buf[j+51 - (byte) ' 

j 2; 

cnt - 0; 

) 

else cnt++; 

} 

return buf; 

> 
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• Test function. 
•/ 

public static void main (string argsO) ( 
// bytetl in- ((byte)Oxff, (byte)0x33, (byte)0x55); 

// bytelJ out - encodeCin); 

byto(] out - encode targsCO) .get Bytes ()) ; 

System. out .println (new String (out) ) ; 

System-out -println (new String (decode (out) ) > ; 

) 

) 
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/♦ marconiNct - Internet Radio Network 

♦ Distributed Radio Antenna Server (RAS) : ISeasion Description (SOP) Class! 

* 5<marconi.util .3d->SDPPackot. java -vl , 0 (prototype version), 1999/03/15 S 

• ejd)cl.2, -riK. 
•/ 

package marconi.util .3d; 

import java . util . StringTokentzer ; 
import macconi. util. Vectors ; 

* This class encapsulates and parses the <code>media</code> field of Session 

♦ Description Protocol. 

• <p> 
* 

* gauthor -ciK. 

* Gversion ^Revision: 1.0 $ 

* esee marconi .uti-l.sd.SDPPacket 

• esince prototype vl.O 
•/ 

public class SDPMedia { 
/•* 

* The session name. 
*/ 

protected String media - null; 
/*• 

* The session information. ^ # 
*/ 

public String title « null; 
/** 

» The media connection information (multiple specification not supported) . 
♦/ 

public SDPConnection connection - null; 
/** 

* The bandwidth information, 
•/ 

public String bandwidth - null; 
/** 

* The encryption key. 
*/ 

public String key - null; 
/•* 

* The media attributes. 
*/ 

public String attributed - null; 
/**■ 

« The media type (audio, video, application, — etc.). 
V 

private String mediaType » null; 
/** 

* The transport port to which the media stream will be sent* 
♦/ 

private String raediaPort " null; 
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* The transport protocol. 

private String mediaTransport - null; 
/•• 

* The media formats. 

private String!) raediaFormat = null; 
/*• 

* The default constructor with specific format list. 

public SDPMedia (String type. String port, String transport. String (J format) { 
raediaType " type; 
raediaPoct " port; 
roediaTransport transport; 
reediaFormat ^ format; 
media compose (); 

> 

/*• 

* The default constructor vfith default media format. 
*/ 

public SDPMedia (String type. String port, String transport) ( 
String [) fmt « ("0»>; 
raediaType - type; 
mediaPort - port; 
raediaTr an sport - transport; 
raedlaFormat • fmt; 

media • compose ( ) ; , 

\ 

/*• 

* The constructor » 
*/ 

public SDPMedia (String media) { 
thiis. media ■ media; 
Vector2 tenp_vec " new vector2 () ; 

StringTokenizer st - new StringTo)cenizer (media, • ■); 

if (st.hasMoreTolcens () ) ( 

this.mediaType - s t. next Token () ; 

} 

if (St .hasMoreTokens () ) ( 

this.modiaPort ■ st.nextTokenO ; 

) 

if (st .hasMoreTokena () ) ( 

this.nediaTranaport - st . nextToken ( ) ; 

) 

while (ot.haoMoreTokensO ) ( 

tenip_vec.addElefnent (st.nextToken () ) ; 

^ 

this.mediaFonaat - temp.vec. toStringArray () ; 

) 

/** 

* Returns the type of media. This variable is not directly accessible 

* because they are read-only. 
*/ 

public String getTypeO { 
return mediaType; 

) 
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• Returns the port number for media conununicaCion. This 

• directly accessible because they are read-only. 
•/ 

public String getPort () ( 
return mediaPort; 

\ 

/•• 

• Returns the transport protocol used. This variable is not directly 

• accessible because they are read-only. 
•/ 

public String getTransport () { 
return mediaTransport ; 

) 

/*• 

• Returns the media format list. This variable is not directly accessible 

• because they are read-only. 
•/ 

public String!) getFormat 0 { 
return mediaFormat ; 

I 

/** 

• Returns concatenated media description. 
•/ 

protected String compose (> < 
String terap_3tr - 

for (int i - 0; i < mediarormat . length; i+<-) ( 

temp_str - terap.str + ( (i-=-0) ?••:*•)♦■ mediaForraat (i) f 

} 

return mediaType + • " + mediaPort +•"'»• mediaTransport + • • temp_3tr; 

) 

) 



162 



wo 00/79734 PCT/USOO/16913 
3D9Cozui«ctioa. JUn 17 14:32:40 1999 1 

/* marconlNet - tnternot R^dio Wetworlt 

* Distributed Radio Antenna Server <RAS) : (Seasion Description (SDP) Claas] 
* 

* S<marconi.util.sd.>SDPPacket. java -vl . 0 (prototype version), 1999/03/15 $ 

* ejdkl.2, -ciK. 
•/ 

package marconi , util . sd; 
Iraport java. util.*; 
/** 

* This class encapsulates and parses the <code>connection</code> field of Session 

* Description Protocol. Currently only IP4 address type is defined by the 

* protocol. 

* <p> 

* eauthor -rlK. 

* aversion SRevision: 1.0 5 

* marconi.utilr.sd.SDPPaclcet 

* 6since prototype vl . 0 
•/ 

public class SDPConnection < 

* The type of network. 
•/ 

public String network_type - "IN"; 
/** 

* The type of address. , # 
V ' ' 

public String address.typo «• •IP4"; 

/*• 

* The base multicast address for connection. 
•/ 

public String address • *•> 
/*• 

* The connection ttl (tiroe to live) . 
•/ 

public String ttl - 
/*• 

* The number of contiguous addresses including the base address. 
•/ 

public String count ■ 
/•* 

* Default constructor. The subflelds take the default values. It is the 

* user's responsibility to make sure that the required subCieldA are 

* properly ixiitialired. 
*/ 

public SDPConnection 0 ( 
super ( ) ^ 

} 

/♦* 

* Constructor. It does not check for the valid number of subfields. This 

* simple parser uses the default values if the input is short of fields. 
♦/ 

public SDPConnection (String connection) { 

StringTokenizer st - new StringTokenirer (connection, • ■); 
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if Ot.haaMoreTokens {) ) ( 

tht3.n«twork__typ€ - at , nextToken () ; 

} 

if ot.hasMoreTokensO ) { 

thi3.addre3a_typ€ • st . nexcToken () ; 

) 

l£ (addre33_type.3tart3With("rP4») » { 
if (3t.hasMoreToken3() ) { 

String connect ionAddresa - st .next Token () ; 

StringTokenizer 3t2 = new StringTokenizer (connectionAddreaS/ "/*); 
if (3t2.hasMoreTokon3() ) { 

this. address - 3t2 .nextloken ( ) ; 

) 

if (st2.hasMoreToken3 () ) { 

this.ttl - 3t2 .nextToken () ; 

I 

if (3t2.ha3MoreToken3 () ) { 

thi3. count =» 3 1 2. next Token <K' 

) - 

) 

) 

else { 

while (3t .ha3«oreToken3 () ) \ 

this. address = address + " • 4- st .nextToken () ; 

} 

this, address =» address . trim () ; 

} 

) 

/*• j! 
* Returns the <code>String</code> of concatenated connection subfields. 
•/ 

protected String compose () { 

return network^type ■!'"■•»■ address_type > • • + address 

+ ( addroaa.typo. equals (•IP4") 7 •/" ^ ttl + + count : ""); 

\ 

) 
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• inarconiNot - Internet Radio Network 

• Distributed Radio Antenna Server (RAS) : [Session Announcenent Protocol Class I 
• 

♦ S<marconi.util-3d.>SAPPacket . java -vl . 0 (prototype version), 1999/03/15 $ 

* 9jdkl.2r -riK. 
*/ 

•ackage marconi .ut il .sd; 
nport marconi . util . Timeatamp; 



* This class encapsulates and parses the Session Announcement Protocol (SAP) 

* Packet. Within it, SDP packet in also encapsulated. Many of the security 

* related fields are still being defined and thus not fully supported in this 

* version. It merely supports the parsing of these fields. For example, the 

* encrypted payload is not parsed and left to be handled by the next version, 

* or an object that extends this, or an object that encapsulates this {parent 

* object) . 

* <p> " 

* Included in the packet are the following fields: 

* <ul> 

* <li>ver3ion 

* <li>me33age type 

* <li>encrypt ion bit 

* <li>compression bit 

* <li>authenticat ion header length 

* <li>raessage id hash 

* <li>originating source 

* <li>authentication header 

* <li>tiraeout 

* <li>payload 

* </ul> 

* <p> 
♦ 

* eauthor -riK. 

' Aversion $Reyision: 1.0 $ 

* 99ee marconi. util .sd. Half omedSDCxception 

* 6see marconi. util- 3d. SDPPacket 

* esince prototype vl.O 

public class SAPPacket implements java. io. Serializable { 

final static String obj^ame - •marconi -util. SAPPacket"; 

/•♦ 

* The version ID. 
*/ 

public final static Itvt version « 1; 
/•* 

* The message typ«» 
•/ 

public byte messago^type - MT..>NNOONCS; 
/** 

* The encryption bit. 
•/ 

public boolean encryption • false; 
/*♦ 

* The conpression bit. 
•/ 

public boolean compression - false; 
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♦ The authentication heador length, 
*/ 

public short auth_he«declen - 0; 
/*• 

* The meaaage identifier hash, 
•/ 

public short ro3gi(l_ha3h 0; 



• The orginating aoucce. 
•/ 

public byten source - new byte [4]; 

• The authentication header, 
public int(l auth_heador « null; 
/** 

* The timeout . 
public int timeout - 0; 
/*• 

* The text payload (if encrypted contains the privacy header field) . 
*/ 

public byte II payload - null,* 



/•* 

* The date and time of the packet created. 
*/ 

public long timeStamp - -1; 
/** 

* The maximum payload buffer length (currently IK bytes aa limited by SAP) . 
*/ 

public final static int MAX_BaFLEN - 1024; 
/•* 

* The <code>announce</code> message type. 
•/ 

public final static int MT_^ANNOUNCB - Oi 
/** 

* The <code>deleto</code> nessago type. 
•/ 

public final static int MXJ)BLETB - 1; 

* Raw data containing the byte-array representation of the packet. 
•/ 

private byte [J data - null; 

* Creates an empty SAP packet. 
•/ 

public SAPPacketO ( 

thia.timeStanq> - Timestaop.get^current () ; 

\ 

* Creates SAP packet from a byte array. 
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* eparam buf the byte array that contains SAP/SDI 
•/ 

public SAPPacket. (byte { ) buf) throws Malf orraedSOException { 
parse (buf) ; 

this -timeSt amp - Timest amp . get_cur rent {) ; 

\ 

/*• 

* Obtains a SAP packet by parsing a byte array. 
* 

* 8parara buf d byte array that contains SAP/SDP. 
*/ 

public void parse (byte (1 buf) throws Malf ocmedSOExcept ion { 
int bO, bl. b2, b3, i - O; 

// main sap header 
bO - buffi); 

bl =• (buf (i*-!) << 24) »> 24; 
b2 =" (buf (ii'2) « 24) »> 24; 
b3 = (buf [L+-3) << 24) »> 24; 

int raain_header =• bO « 24 I bl << 16 I b2 « 8 I b3; 
i ^- 4; 

if (version !• ( (main_header & OxeOOOOOOO) >>> 29)) ( 
throw new Kalf ormedSDCxception 

(obj_naine + ".parse: incompatible version received,*); 

) 

this .messago.type - (byte) ( (nain_header & OxlcOOOOOO) >» 26); 

this. encryption - (main_header £ 0x02000000) > 0; 

this .compression - (mairL_header 6 OxOlOOOOOO) > 0; 

this .auth_headerlen - (short) ( (main_header « OxOOffOOOO) »> 16); 

this .nsgid^hash - (short) (maia_header 6 OxOOOOf ff f ) ; 

// originating source 
this .source(0] » buf [i); 
thia.sourcell) * bufli'*-!}; 
this. source (2 i "buf(i+2]; 
this. source [31 - buf [i+3); 
i 1-- 4; 



// authentication header 

this .autK_beader * new int [auth^eaderlen] ; 
for (int j - 0; j < auth_headerlen; i -f-f j*4) ( 
bO - buf[il; 

bl - (buf (i+lj << 24) >» 24f 
b2 - (buf U'^21 « 24) »> 24; 
b3 - (buf {i+31 « 24) »> 24; 

this.auth^©ador[ jl - bO « 24 I bl << 16 I b2 « 8 I b3; 

) 

// 32-bit tiMout field 
if (encryption) ( 
bO - bufCi]; 

bl • (buf tl+U « 24) >» 24; 
b2 - (bufti+2) « 24) »> 24? 
b3 - (bufti+3) « 24) »> 24; 

this. timeout - bO « 24 I bl << 16 I b2 « 8 I b3; 
i 4; 

) 

// payload 

int payloadlen - Math.min (MAX_BUFLEM, buf. length - i); 
this. payload - new byte [payloadlen) ; 

System. arraycopy (buf f i, this. payload, 0, payloadlen); 
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) 

* Returns the buffer that represents this SAP packet. 

* Greturn byte array representation of this SAP packet (including payload) . 
•/ 

public byte [J compose () { 

int bO, bl, h2, b3, i, j; 

// integrity check 
if (payload null) ( 
return null; 

) 

if (auth„header .»« null) { 

// just in case they don't match 
auth_headerlen =» (short) auth_head«r. length; 

) 

int iength_= 4 + 4 + auth^eaderlen • 4 i- 

((encryption) ? 4 : 0) + payLoad. length; 
data - new byte [ length) ; 

// main header 

bO - version; 

bl - message^type; 

b2 = (encryption) ? 1 : 0; 

b3 =" (compression) ? 1 : 0; 

data(O) =» (byte) (bO « 5 I bl « 2 | b2 « 1 I b3); 

data 11) - (byte) (auth_headerlen) ; 

data (2) - (byte) (nsgicL-hash » 8); 

data (3) =- (byte) (nsgid^ash) ; 

data (4] - source (0); 

data [5) - source (1); 

data (6] source (2). * 

data [7) « source (3); 

// authentication header 

for (j « 0, i - 9; j < autluheaderlen; i +- -»-+j*4) { 

data[i) » (byte) (aut^Jieador I j J » 24); 

data(i+lj - (byte) (auth_header I j J » 16); 

data[i+2) - (byte) (auth_header | j I » 8); 

data(i+31 - (byte) (auth_header I j I) ; 

) 



// timeout field 
if [encryption) ( 

data(i] " (byte) (timeout » 24); 

datali'fl] - (byt«) (timeout » 16); 

data(i^2] - (byte) (timeout » 8); 

dataCi-t-a] - (byte) (timeout); 

i 4; 



// payload 

System. arraycopy (payload, 0, data^ 1, payload. length) ; 
return data; 

) 
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/• marconlKet - Internet Radio Network 

* Distributed Radio Antenna Server (HAS) : (Session Description (SOP) Class 1 
* 

* 5<marconi.util -9d->SDP0rigin. java -vl . 0 (prototype version), 1999/04/06 5 

* ejci)cl.2, -riK. 
•/ 

package marconi.util-sd; 

iraport java.ut il . StringTokenirer; 

/•* 

* This class encapsulates and parses the <code>origin</code> field of Session 

* Description Protocol - 

* <p> 
* 

* ^author -riK. 

* ^version SRevision: 1.0 $ 

* 63ee rearconi .util . sd. SOPPacket 

* esince prototype vl-. 0 
•/ 

public class SDPOrtgin { 
/*♦ 

* The username. 
•/ 

public String usernam© - 



* The seasion id. 
*/ 

public String session^id - 
/•* 

* The announcereent version. 
*/ 

public String version - "O*; 
/** 

* The type of network. 
•/ 

public string network_type - "IN"; 
/•* 

* The type of address . 
♦/ 

public String address.type - •IP4"; 
/♦* 

* The originating network address. 
*/ 

public String addrvsa - "•; 
/•* 

* Default constructor. The subfields take the default values. It is the 

* user's responsibility to make sure that the required subfieXda are 

* prop>erly initialized. 
*/ 

public SDPOriginO ( 
super 0 ; 

) 

/** 

* Constructor. It does not check for the valid number of siibfields. This 

* simple parser uses the default values if the input is short of fields. 
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public SDPOrigin (String origin) { 

StringTok«nirer at - new StringTokenixer (origin, • •); 



if (st.hasMoreToJcensO) < 

this .uaernaine « st .nextTo)cen () ; 

) 

if (St .hasMoreTokens (I ) ( 

this . ses9ion_id « st .next Token () ; 

\ 

if (sc . hasMoreTokens () > ( 

this. version = st . next Token O ; 

} 

if (3t . hasMoreTokens () > ( 

this . net work_type =* st .next Token () ; 

\ 

if (3t .hasMoreTokena 0 ) ( 

this . addre3 3_type - 3t .nextToken () ; 

\ 

if (st -hasMoreTokens () ) ( 

this. address » st .nextToken () ; 

} 



* Returns the <code>String</code> of concatenated origin subfields. 
*/ 

protected String compose () ( 

return usernaine + • • > ses3ion„id + • * version * • 

+ networ<_type + addreas_type + ■ • + address; 



If- 
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/♦ marconxNet - internet Radio Network 

* Diatributed Radio Antenna Server (RAS) : (Session Description (SDP) CXassI 
* 

* 5<marconi.util.3d.>SDPPackec. java -vl . 0 (prototype version), 1999/03/15 5 

* ejdXI.a, -riK. 
*/ 

package marconi .util .3d; 



import java.util.*; 

import java.io.*; 

import marconi.util.Timestanip; 

import raarconi .util.Vector2; 



This class encapsulates and parses the Session Description Protocol (SDP) 
Packet. It does not support parsing of the full SDP fields but only enough 
to support CDP (Channel Description Protocol) . Thus, it does not parse into 
the aubfields of SDP if they are not to be used for channel description. 
Further, the parser tolerates other passivo errors such as the existence of 
fields that are not defined. However, the composing and parsing of SDP is 
100% compliant with the standard specification. In order to facilitate this 
the parser strictly checks for the order and the existence of the required 
fields. 
<p> 

The syntax of the SDP fields are given below: 

<ul> 

<li>v»0 

<li>o-41t; usernareetgt; 6lt; session id> < versionigt; tit; network typeigt; 

41t; address typeigt; tit; address *gt; 

<li>s<»< session nante> 

<li>i-tlt; session descriptionfigt ; 

<li>u»£lt;uri> 



9 I 



<li>e-tlt 

<li>p-4lt 

<li>c-*lt 

<li>b-tlt 

<li>t-tlt 

<li>r-*lt 

<li>i-4lt 

<li>k-*lt 

<li>k-*lt 

<li>a-4lt 

<li>a-tlt 

<li>ra-tlt 

</ul> 

<P> 



email address> 
phone nuinber> 

network typetgt; 4 It; address typetgt; 4lt; connection address> 
nodif ler> : 4 It ; bandwidth-value4gt; 
start timetgt; &lr;stop time4gt; 

repeat intervalfcgt; 41t; active duration4gt; 4lt;li3t of offsetsigt; 

adjustment timefi^t; 4lt;of f set4gt ; ... 

method4gt; 

raethod> : tit; encryption keytgt; 
attributetgt; 

attribute49t; : 4lt; valuetgt; 

raediaigt; £lt;port4gt; 4lt; transport 4gt ; 4lt;frat listtgt; 



8auth6r *riK. 

Qversion $Revision» 1*0 9 

03ee raarconi • utll . ad .Half ormedSDExcept ion 

esee raarconi. util.sd.SDPOrigin 

esee marconi • util . sd. SDPmdla 

8 see marconi .util* ad « SDPCoanection 

esee marconi.util.sd.SAPPacket 

gsinco prototype vl.O 



public claaa SDPPacket iraplenenta java. io. Serializable { 

final static String obj^ame • "marconi .util .SDPPacket"; 



/*• 

• The protocol version. 
•/ 

public final static int version - 0; 
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* The owner/creator and session identifier. 
•/ 

public SDPOrigin origin - new SDPOrigin () ; 

* The session name, 
•/ 

public String name « 
/•* 

* The session information. 
*/ 

public String info - null; 

* The URI of description, 
public String~uri « null; 

' The contact email address, 
public St ring 0 email - null; 
/*• 

* The contact phono number. 
•/ 

public String I) phone - null; 
/*• 

* The session level connection information. 
*/ 

public SDPConnection connection = new SDPConnection ( ) ; 

* The bandwidth information. 
*/ 

public String bandwidth - null; 

* The timo rone adjustments. 
*/ 

public String zone null; 
/*• 

* The encryption key, 
*/ 

public String key - null; 
/•* 

* The sesaion attributes. 
*/ 

public String I J attribute - null; 

* The active times (NTP in seconds « Oh on January 1900). 
*/ 

public String [J active - {*0 0*}; 
/** 

* The repeat tines. 
*/ 

public String (J repeat - null; 
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/•• 

* The reedia description. 
*/ 

public SDPMedia[l media - new SDPMedia {MAX^DIACOONT) ; 

* The date and time of the pac)cet created, 
public long timeStamp - -i; 

/•* 

* The number of media descriptions, 
public int ran 0; 

/*• 

* The raaxiroun number of media deacriptiona . 
♦/ 

public final static int MAX_>lEDIACOUNT - 10; 
/** 

* Raw data containing the byte-array representation of the packet^ if it has 

* one . 
*/ 

private byte (I data * null; 
/** 

* Creates an empty SDP packet. 

public SDPPacket (} ( 

this.tirteStainp Time3tamp,got_current () ; 

> 

* Creates SDP packet from a (rocoiv«d) SAP payload. 
* 

* eparani buf a byte array that contains SDP. 
*/ 

public SDP Packet (byte [] buf) throws HalfomedSDException { 
parse (buf) ; 

this. timeSt amp - Timestanip.get.current () ; 

) 

* Creates a SDP packet from a file. 
* 

* epararo file pathname to where the SDP-file is located. 
•/ 

public SDPPacket (String file) throws Kalf ocnedSDException { 
parse (file) i 

this.tineStanq) - Tinestonp.get.current 0 ; 

} 

/•* 

* Obtains a SDP packet by parsing the SAP payload. 
* 

* Qparam buf a byte array that contains SAP payload (SDP content) . 
*/ 

public void parse (byteCJ buf) throws MalforraedSDException { 
/• 

* Open packet buffer as stream. 
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Buf feredReader buC_in - new Buff eredReadcr (new 
(new ByteArrayinputStreaiii(buf ) ) ) ; 

try i 

parse <buf_in) ; 

I 

catch (MalfortnedSDException { 
throw new Half ormedSDException 

(obj_najne + ".parse: packet cannot be parsed. 

1 

catch (lOException e) { 
) 

} 

/** 

* Obtains a SDP packet from a file. 
* 

* 0param firle_path name and path of the SDP announcement file. 
*/ 

public void parse (String file^ath) throws Malf orniedSDException ( 
/* 

* Open file. 
•/ 

File file =* new File (f xle_path) ; 
Buf feredFeader file.in « null; 
try ( 

file_in - new Buff eredReadec (new FileReader (f ila) ) ; 
parse (f 11 e_in) ; 
f ile_in. close () ? 

) 

catch (FileNotFoundException e) { 
Q. print StackTrace () ; 

) 

catch (MalformedSDException o) { 
throw new Kalf omedSDExceptioa 

(obj^ane i- ".parse; file cannot be parsed.*); 

) 

catch (lOException e) ( 
) 

) 

* Parse ordered fields. 
•/ 

protected void parse (Buf feredReader parser) throws MalformedSDException { 
boolean perror - false; 

parse_err; 

try \ 

Vector2 temp_vec - new Vector2(); 
String line - parser .readLlne () ; 

// V 

if (line !- null 6& line.atartaWithCv--) ) { 

String v_3tr - line. substring (line. indexOf ('-' ) + l).tri«(); 

Sy3tem.out.println(obj_naiDe + ".parse: ■ + line); 

if (mtegor.parseXnt (v_3tr) > this .version) { 
throw new HalformedSDException 

<obj_nane + ".parse: incompatible version received."); 
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) 

line - parser . ceadLine () ; 

> 

else { 

perror » truo; 
break parse^err? 

) 

// o 

if (line !- null «& line . startaWith <"o-"> > ( 

System, out .println (Ob j^naree ".parse: " -f line); 

this. origin «■ new SDPOrigin (line. substring 

(llne.indexOf ('-' ) t D.trinO); 
line - parser. readLine (} ; 

) 

else ( 

perron-" true; 
break parse.err; 

) 

n 3 

if (line !- null £6 line. startaWith (•s-" > ) { 

System, out .println (obj^ame + '.parse: • + line); 

this, name • line . substring (line. IndexOf ('*' ) y D.trimO; 
lino - parser. readl*ine() ; 

) 

else { » f 

perror true; r ; 

break parse_ecx; 

\ 

if i 

i£ (line 1- null &4 lino.atartairitb (*i-*) ) { 

3yaten. out .print In (obj^ame -t- ".parse; " ^ lino)/ 

this, info - llne.aubstrlngdlne.indexOf ) -*■ D.trimO; 
line * parser. re adU.ne<) ; 

\ 

tf u 

if (line !- null 6£ line.startaffitb (*u»*) ) ( 

System, out .print In (obji^ame ^ ".parse: * ^ line); 

thia.uri • line, aubatrlng (line. IndexOf ('•' ) D.trinO; 
line - parsttC.readLine () ; 

) 

// e 

i£ (tenp_vec.aizeO > 0) K 

tefflp.vec.removeAllElements 0 ; 

) 

while (llA« I" null line. atartsWith Ce*') ) ( 

Systefo.out.println(obx^amo '.parse: * ^ lino); 

tenp_v«c.add£lement (line, substring (line. indexOfC*' ) ^ l).trin()>; 
line - paraer . readLine ( ) ; 

) 

if (ten5>_vec-sizo() > 0) ( 

t hi a. email - teap_vec.toStringArray ( ) ; 

y 

// p 

if (teiq>„vec.size() > 0) { 



175 



wo 00/79734 PCT/USOO/16913 
SDPPackBt. java Tun ^^ 14:33:15 1999 < 

temp_vec . removeAilElera©nts ( ) ; 

while (line !- null &4 line.startsWith ("p-" ) ) { 

System, out .println (obj_nan»e + ".parse: • ^ line); 

temp_vec.addElement (line. substring (line. indexOf ('-' ) + 1) .trimO ) ; 
line a parser . readLine () ; 

) 

if (temp_vec.3ize 0 > 0) { 

this. phone » temp_vec. toStringArray {) ; 

) 

// c 

if (line null &6 line . start3With("c=-" ) ) ( 

System. out .print In (obj_name + ".parse; " + line); 

this .connect ion » new SDPConnect ion (line . substring 

- (line.indexOf (' ) + D.tritnO); 
line * parser . readLine 0 ; 

) 

// b 

if (line null && line. startsWith ("b-") ) i 

Systera.out .println (obj_name + ".parse: " ^ line); 

this. bandwidth ° line . substring (line- indexOf ('-' ) + l).triii(); 
line « parser. readLine () ; 

// z r- 

if (line !- null fii line . startsWith ("z-') ) ( 

System. out .print In (obj_nanie + ".parse: " line); 

this. zone « line, substring (line. indexOfC-' ) + l).trim{); 
line = parser. readLine () ; 

) 

// )c 

if (line !- null &6 line. startsWith Clc-" ) ) { 

this.)cey =» line . substring (line . indexOf ) + D.trimO; 
line - parser . readLine () ; 

} 

// a 

if (tejttp_vec,sire () > 0) ( 

teiap^vecretnoveAllBlementsO ; 

) 

whil« (line !- null &6 line.startaWith ("a-") ) I 

System, out .print In (obj_paine +- ".parse: • line); 

teinp_vec. addElefttent< line. subst ring ( line. indexOf <'-' ) + D.triraO); 
lin« • parser . readLine 0 ; 

) 

if (temp_vec.siz«() > 0) ( 

this .attribute • terap_vec. toStringArray () ; 

) 

// t 

if (tecnp.vec.size() > 0) { 

terap_vec. reraoveAll Element 3 () ; 

) 

while (line !- null && line. startsWith ("t-*) ) { 
System. out. println(obj_name ^ ".parse: " + line); 
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temp_voc.addEleinent ( line . substring (line, inde* 
line parser . readLine () r 

) 

if ttemp_vec.3ize () > 0) ( 

this. active - terap_vec.toStringArray () ; 

} 

else ( 

perror • true; 
break parse_err; 

} 

// r 

if (terap_vec.size () > 0) { 

tenip_vec . r emoveAl 1 E lement s ( ) ; 

> 

while (line != null && line.startsWith ("r-") ) { 

t€rap_vec .addE lement (line, substring (line. indexOf ) D.triraO); . 
line - parser . readLine () ; 

> 

if (terap_vec-..5iie () > 0> { 

this. repeat =» tenp_vec.toStringArray () ; 

> 

// m 

while (line null && line . startsWith ( "m-" ) ) ( 

System, out . print in (obj_name + •.parse: " + line) ; 

if (mn < MWOffiDIACOUNT) ( 

this. media (nn-1] • new SDPMedia (line. substring 

(line.indexOfC-M + l).trtm()); ^'j 
line - parser, readLine () ; 

// i 

if (line !- null &£ line. start swith (•!-•) ) { 
media (nm-l) .title - line . substring 
(line.indexOfC-') + D.trimO; 
1 i n« - parse r . r eadLi ne () ; 

) 

// c 

if (line 1- null ££ line.3tart3With(*c-") ) { 
media [im-l] -connection - new SDPConnection 

(line.substringdine.indexOf ('-' ) + D.trimO); 
line - parser.readLine () ; 

) 

// b 

if (line !- null line.otartaWith( "b-") ) ( 
media Imn-ll .bandwidth - line .substring 

(line.indexOfC-') D.trimO; 
line - paraer.readl«ine() ; 

\ 

// k 

if (line !- null line.3tartsWith(»)c«*) ) ( 
media (mn-l) *)tey - line. substring 

(lino.indexOf ('-') D.trimO; 
line " parser. readLine () ; 

) 

// a 

if (t€rap_vec.3ize 0 > 0) { 

terap_vec . removoAllSlementa ( ) ; 

while (line !- null lino.3tart3With(»a*»} ) ( 
temp_vec.addEIenent (line. substring 

(line.indexOf ('-' ) ^ D.triraO); 
line parser .readLine () ; 

) 
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if (temp^vec.sizeO > 0) ( 

media (mn-1) .attribute « temp_vec. toStringArray ( ) ; 

} 

) 

} 

if (mn 0) { 

perror » true; 
break par3G_orr; 

I 

} 

catch (lOException e) { 

throw new MaiforraedSDException 

(obj_name + •.parse: session description cannot be parsed."); 

) 

/* 

* Uncomnient below if strict formating is desired. 
•/ 

if (perrorr { 

throw new Malf ormedSDException 

(obj_naine + '.parse: session description cannot be parsed.*); 

) 

} 

/** 

• Composes a byte array that represents this SDP packet. 

• All appropriate fields, not defined as <code>null</code>, are ueed 

• to make up this packet. The syntax integrity check is not performed 

• during this process. The <codG>MalfonnedSDException</code> will be »^ 

• thrown by the parser when the receiver of this packet tries to parse j» 

• it. 
* 

• ^return a byte array consisting of the valid SDP fields in order. 
•/ 

public byteU compose () { 

BytoArrayOutputStream ba - new ByteArrayOutputStreaiaO ; 

PrintWriter ba_out - new PrintWriter (new Output Streamer Iter (ba) , true); 

ba_out .print In ("v-* + version); 
if (origin !- null) ( 

ba_out .println("o-* + origin. compose ()) ; 

) 

if (name I" null) { 

ba^out .println(*8-* + name); 

> 

if (info !- null) ( 

ba_out .println(*i-" + info); 

if (uri !- null) { 

ba^out -print In ("u-* + uri); 

} 

if (enail I- null) ( 

for (int i - 0; i < enail . lengthy 1++) 
if (email [11 !- null) 

ba_ou t. print In (•e-" + ernailCi]); 

} 

if (phone !» null) ( 

for (int i - 0; i < phone. length; i^^) 
if (phone (i] !- null) 

ba_out.printXn("p-" + phone[iJ); 

) 

if (connection !■ null) ( 

ba_out . print in ("C-* + connect ion . compose ()) ; 

) 
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if (bardwidth !- nu^^ { 

ba.out. print In {•b-» v bandwidth); 

) 

if (zone !- null) { 

ba.out. print In (•!-• ^ zone); 

» 

if (Icey !- null) ( 

ba^out .println(»k»' i- )cey) ; 

I 

if (attribute !- null) ( 

for (int i "» 0; i < attribute, length; i^i-) 
if (attributetil !» null) 

ba_out .println ( "a-* + attribute [ i) ) ; 

) 

if (active !- null) ( 

for (int i - 0; i < act ive . length; i++) 
if (active[i) !- null) 

ba_out .println ("t-* active[il); 

) 

if (repeat !- null) ( 

for (int i - 0; i < repeat . length; i++) 
if (repeat li] null) 

ba_out .println ("r-" > repeat (i)); 

) 

for (int i - 0; i < media . length; i++) ( 
if (mediali) !- null) ( 

if (media [1] .media !- null) { 

ba_out.println("ni-* * media tl) .media) ; 

} 

if (media [i1 .title !- null) { * , 

ba_out.println("i-* *■ media (i) .title) ; ' 

) 

if (media [1] .connection !- null) .( 

ba_out.println("c-* i- media 1 i) .connect ion.corepose 0 ) ; 

) 

if (media (i] .bandwidth I- null) ( 

ba^out .println ("b-* media fi) .bandwidth) ; 

) 

if (media [i] .key !- null) ( 

ba_out .print In Ot—* media I i] .)iey) ; 

) 

if (media (i) .attribute !- null) ( 

for (int j - 0; j < media (i) .attribute . length? j++) 
if ( media [i] .attribute ( j) 1* null) 

ba_out.println{*o-» media [i] .attribute! j] ) ; 

} 

) 

) 

data - ba.toByteArrayO ; 
ba^out.cloaeO ; 

return data; 
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